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APICAL TUBERCULOSIS 


A Roentgenological Technique for Its Early Recognition 
with Some Pathogenetic Applications 

ABRAHAM J. FLAXMAN>- 

Apical tuberculosis arises as a small caseous pneumonic lesion which maj' 
spread gradually, for a short time, with concomitant fibrosis. In the great 
majority of cases, the small acinous focus of caseous pneumonia is soon over- 
shadow'ed b3’' the proliferative changes, the lesion thus becoming arrested, the re- 
maining caseous portions usually also becoming fibrosed. These lesions com- 
monly do not give rise to symptoms, clinical knowledge of their presence being 
obtained through roentgenography. These arrested lesions have been termed 
latent apical tuberculosis, because there are embedded within some of them en- 
capsulated caseous foci containing viable bacilli which, under certain conditions, 
may undergo reanimation with further progression of the lesion. 

The great frequency wdth which these fibrotic areas (“scars”) are found at 
autopsy in the apical portion of the upper lobes is an xmdisputed fact. That 
these scars are all of tuberculous origin and the result of reinfection is not un- 
disputed; but as Jaffe (4) states: “I could convince myself that the majority of 
the grossly noncharacteristic scars show^ sufficient microscopic e\adence in favor 
of their tuberculous origin.” Compared with their anatomical frequencj’’, how- 
ever, the incidence of their visualization in the routine anterior roentgenogram of 
the chest is very small. 

■\Mien the anatomical localization is correlated with the routine chest technique, 
the paucity of roentgenological ^^sualization becomes understandable. Tlicsc 
fibrotic areas show' a predilection for the dorsal portion of the pulmonar}' apices. 
They may be present in the pleura (apical caps) wdth or without an associated 
narrow' layer of subpleural lung tissue; they maj' be present within the paren- 
chyma, often with the formation of emphj'sematous areas; or they maj' be so 
small as to be recognized only microscopically'. In the routine anterior roentgen- ' 
ogram of the chest, however, the dorsal portion of the pulmonary' apices is far- 
thest from the film. This factor, as well as the juxtaposition or even overlapping 
of the posterior portions of the upper ribs, makes roentgenological \'isualization 
of these fibrotic areas an uncommon occurrence, their presence being noted only 
w’hen they' are situated in the ventral portion of the apices or, if sitxiated dorsally', 
when of large size. 

The roentgenological visualization of the smaller areas of fibrosis and emphy'- 
sema may be brought about in the vast majority of cases by a technique which 
corrects the causes of failure of the routine anterior chest position; namely', by 
bringing the dorsal portion of the lung apices closer to the film and by' separating 
the projections of the posterior portions of the upper ribs. Tlie posterior lordotic 

1 Captain, M. C., U. S. Army. 

•Present address: Department of Radiothcr.apy, Montefiore Hospital, New York G7, 
Now York. 
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position provides such a technique. Following the technique as usually dcscriljecl 
(9), thc^ cassette is supported by a vertical holder which is adjusted to the proper 
height for the patient; the latter stands with his back to the cassette, hands on 
hips, shouldei-s against the cassette holder, feet about one foot forward, knees 
slightly bent, abdomen protniding in a position of lordosis; the central ray is 
projected horizontally and directed to the centre of the cassette. This position 
brings the doreal apical region into contact with the cassette and tends to project 
the upper ribs in a less oblique plane. Furthermore, because of the rotation of 
the chest about its transverse axis, lesions in the ventral apical region are pro- 
jected upward, thereby overlying the shadow of the cupola, whereas lesions in the 
dorsal apical region arc projected downward, thereby being brought into clearer 
view. 

The objections to this procedure are that there occurs an apical-diaphragmatic 
foreshortening of the lung fields -which produces considerable exaggeration and 
distortion of the lung markings and that the upper ribs are not projected in a 
completely horizontal plane. The distortion of the markings in the apical region 
may be diminished to a negligible quantity by the following modification in 
procedure (3) : The tube is first centered to the cassette in the customar}' manner; 
then it is tilted 5° upw'ard from the horizontal and lowered (about 4 inches) until 
the central ray is again centered to the cassette. The improvement in the ap- 
pearance of the markings in the apical region is due to the smaller effective focal 
area brought to bear upon tins region. This modification also assists in project- 
ing the upper ribs in a more horizontal plane, since it projects the anterior 
portions of the ribs upw'ard to a greater extent than the posterior portions. 
Comparison of productive and exudative infiltrations seen in an anterior roent- 
genogram -with their appearance in the modified posterior lordotic -vie-n' (figures 
3 and 4, and figures 5 and 6) reA'^eals that the distortion in the latter \dew is negli- 
gible; all shadow's, however, are “softer’' in appearance. 

The appearance of normal apices in the posterior lordotic view’ is showm in 
figure 1. It is seen that the parenchjrma has a sharp upper border and that the 
vascular shadows extending from the upper pole of the hilar region end sharpls' 
about one-half inch below’ this border. The areas of fibrosis and emphysema ob- 
served anatomically are -visualized in the posterior lordotic -view as soft pro- 
ductive infiltrations and variously contoured “hollow’ forms” situated craniad to 
the terminations of the vascular tree (figure 2). 

The above technique has a number of important applications: 

( 1 ) This method of visualization of small apical fibrotic areas is the earliest 
roentgenological e-vidence of tuberculous reinfection. In cases in w’hich the 
anterior chest roentgenogram (figure 3) reveals a productive infiltration in the 
apical region, the posterior lordotic -view (figure 4) usually visualizes one or more 
smaller and softer productive infiltrations and/or hollow forms situated craniad 
to it, indicating the do-wnward progression of the reinfection phase. The atten- 
tion centered on -visualization of an infracla-vieular infiltrate is due not only to the 
fact that it is an acute process w’hich may go on rapidly to tissue necrosis, but also 
because of the behef that it is “in the infracla-vicular region that the progression 
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Fig. 1. (Top) Posterior lordotic view. Normal apex. 

Fig 2. (Bottom) Postciior lordotic view. Arrows indicate small areas of fibrosis and a 
“hollow form.” 
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of apical tuberculosis first becomes roentgenograpliically demonstrable” (5). 
The use of the posterior lordotic projection, hou'ever, often enables an earlier 
demonstration both of tuberculous reinfection and of apical progression. It is 
therefore suggested that this technique be emplo 3 '^ed in those instances wherein 
the purpose is to determine the presence of reinfection rather than clinically sig- 
nificant tuberculosis, when the anterior roentgenogram is “negative.” 

( 3 )' The earliest lesion clearly visible in the anterior roentgenogram in clinical 
tuberculosis is ordinarily in the subapical or in the infraclavicular region. For 
the most part, the apex above these acute lesions is clear; so much so, that it has 
been stated that “free apices occur almost exclusively in patients with sudden 
onset” (1). This appearance has led to the belief, in some quarters, that phthisis 
always has its origin in the subapical or infraclavicular region, and that when the 
apex is involved in progressive tuberculosis it has become so as a result of upward 
extension of the infection from the subapical region. Since the frequencj’' of sub- 
apical infiltration is greater than can be accounted for by excessive exposure, this 
belief has necessitated the assumption that manj’^ of these infiltrations are merely 
allergic reactions of the lung tissue around slight, previousl}’’ dormant tuberculous 
lesions (2), not visualized roentgenographicalljL However, if all cases of sub- 
apical infiltration are routinely X-rayed in the posterior lordotic position, the 
great majority of them will show small areas of fibrosis and emphysema in the 
apex (figures 5 and 6). In view of the greater frequency of subapical infiltration 
than can be accounted for by excessive exposure and the infrequency of isolated 
subapical autopsy scars, which is contrarj'- to the assumption of dormant lesions 
in this region, the great frequency of older apical findings in association with sub- 
apical infiltration would appear to be strong roentgenological evidence negating 
the generalization that phthisis alwa 3 ^s has its origin in the subapical region. 
These findings, however, do not preclude the possibilit 3 '- that an associated sub- 
apical infiltration might be the result of a separate exogenous reinfection. 

The roentgenological findings in tlie posterior lordotic position thus corroborate 
the pathological view that subapical and infi-aclavicular infiltrations ma 3 '' arise as 
a result of progression of, or aspiration of bacilli from, small apical lesions not 
recognizable in the routine roentgenogram of the chest. In this connection, the 
following statement b 3 '' Rich (8) is worth noting: “ . . . one must assume either 
that most lesions that appear roentgenographically to be limited to the infra- 
clavicular region have their origin in an apical lesion not revealed b 3 ’' the .x'-ra 3 ’-, oi' 
else that, in most cases, lesions arising in the infraclavicular region spread up- 
wards early in their course to involve the apex with roentgenographicalb’’ invisible 
lesions.” These “roentgenographically invisible” lesions ma 3 '^ be made \usible 
in the posterior lordotic view and the greater age of these lesions as compared 
with the subapical infiltration lends weight to the belief that most subapical in- 
filtivations ha^m their origin in an apical lesion. 

(3) No direct evidence for the significance of these small fibrotic lesions in the 
production of clinical tuberculosis is available; some indirect evidence ma 3 ’-, how- 
ever, be adduced. A recent i-eport (6) on tuberculosis in the Arm 3 ’^ indicates that 
the annual number of discharges for tuberculosis is 0.30 per 1,000 men under 20 
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Fig 5 (Top) Routine anterior view Arrow indicates an exudative infiltration. 

Fig 6 (BoUom) Postonoi loidotic view. Anew on reader’s riglit indicates the exu- 
dative infiltiation seen in figuic 5 The otliei allows point to small areas of fibrosis and to 
“hollow foinis.” 
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and 2.66 per 1,000 men over 40 years of age, -which pro-rides a morbidity ratio of 
8 to 1 for these age groups. This morbidity ratio appears to be in accord -with 
current morbichty trends in the population at large in the United States for the 
same age and sex groups. This accord is rather surprising, inasmuch as the men 
in the Army form a select group whose members were X-rayed prior to induction. 
By way of explanation, a second report (7) states: “In the majority of cases of 
tuberculosis discovered in the Army, comparison -with the induction film shows 
that a lesion was present on acceptance.” The percentage of preriously present 
tuberculosis thus found in each age group is not stated. It would be indeed 
strange if the errors in interpretation at induction stations were committed in the 
same ratio with regard to these age groups as their morbidity ratio. The present 
writer believes that, mathematically spealdng, the morbidity ratio is a function of 
the small apical fibrotic areas revealed by the posterior lordotic projection. 

This belief is based on the comparison of 100 “essentially negative” fihns of 
men past 35 -with an equal number of “negative” films of an 18 to 20 year group, 
all these men being examined at an induction station. The only noteworthy 
difference between these two groups of fihns was the much greater frequency — 
about 6 to 1 — and the greater extent of small apical fibrotic areas and emphysema 
in the older age group, as -visualized in the posterior lordotic projection. It is 
believed that the ratio of these findings in otherwise “negative” films parallels too 
closely the morbidity ratio to be mere coincidence, especially in view of the fact 
that the predominant type of pulmonary tuberculosis in the Army is of the 
chronic ulcerative form. In consequence of the greater frequency and extent of 
apical fibrotic areas in the older age group, there is a far greater chance that some 
of these areas may harbor viable tubercle bacilli. The morbidity ratio for these 
two age groups is thus, in part, understandable. 

SUMMART 

1. A modified posterior lordotic projection is advocated for the detection of 
early latent apical tuberculosis. 

2. The application of these early findings to some problems in the pathogenesis 
of tuberculosis is discussed. 


SUMARIO 

1. Para el descubrimiento de la tuberculosis apical latente temprana recomi4n- 
dase una proyecci6n lorddtica posterior modificada. 

2. Se discute la aplicaci6n de estos hallazgos tempranos a ciertos problemas 
de la patogenia de la tuberculosis. 
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EMPLOYMENT OF EX-TDBERCDLOUS PATIENTS^ 

. H. S. WILLIS 

The attack on tuberculosis has yielded some imrealized sources of personnel 
for hospital use, but such sources have been overlooked in general. Patients 
have recovered from their tuberculosis only too often to languish at home for 
months or years because suitable employment cannot be had or — more likely — 
because tlie public shies away from hiring the ex-tuberculous patient through fear 
of contracting his disease. A^Hien patients are treated, discharged and declared 
able to work, they are usually emplo 5 'able at a number of occupations. One 
occupation in particular makes an appeal to many such patients because, in gen- 
eral, it is not too strenuous and is relatively sheltered. This is employment 
in hospitals or sanatoria. Emplojunent of ex-tuberculous persons by hospitals 
and sanatoria is not utilized nearly to the extent that would be highly profitable 
to such institutions. Although sanatoria have used their own graduate patients 
to some extent, hospital administrators seem to have had a particular blind spot 
in respect to this source of available manpower. Now, even at war’s end, 
scarcity of help is a steady headache for hospital administrators everywhere. 
And at this time a fairly^ large pool of available help may be tapped if one seeks 
out the one-time tuberculous patient. 

In common with the practice in many similar institutions, the Maybuiy 
Sanatorium has employed occasional ex-tuberculous patients in different cate- 
gories of work. This e-xperience, now about to be related, has been altogether 
such an agreeable one that it may profitably be expanded. The Sanatorium has 
845 beds and 561 employees — or had that many places on its payroll before the 
war. Until recently this employee list was remarkably stable vith extremely 
little turnover. Eighty-eight of its employees had had tuberculosis prior to 
employment. This is a very small proportion of the total employees over the 
years, but analysis of their employment record will interest any one charged vith 
the duty of obtaining personnel. Tire 88 people involved represented a wide 
range of work — ^professional and nonprofessional. Among them there were 
physicians, nurses, clerical workers, attendants, orderlies, laundry workers, 
plumbers, messengers and others. Altogether these 88 people worked 559 man- 
years up to last July 1. And collectively they lost ten man-years of work from 
tuberculosis. 

But one thinks of such former patients as being frail and delicate — as people 
to be placed onty in certain chosen, so-called “easy” jobs — or people who would 
be absent from work for a multitude of other ailments than tuberculosis. '^^Tiat 
does the record show on tliis point? Unfortunately for the circumstances, 
accurate records for short-time losses were not kept prior to 1938. Details 
are available, however, on the absentee experience of 58 of these people as shown 
in table 1. Data collected on these 58 people covered 152 man-years of work or. 

^From Wm. H. Maybury Sanatorium (Detroit Municipal Tuberculosis Sanatorium), 
Northville, Michigan. 
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an average of 2.6 years each. They showed a total loss of 1,527 days' work from 
causes other than tuberculosis or practically ten days per person per year. 

To obtain a control on time lost by nonfubcrculous employees, records of every 
fifth employee (active or resigned within the last three years) were tabulated 
if that person had worked one year or longer. The result, shown also in table 1, 
indicates that 100 nontubcrculous employees, worldng 245 man-years or 2.45 
years each, lost 2,300 days of work from causes other than tuberculosis. Thus 
an average loss of 9.4 clays per year by this group stands in comparison to a loss 
of ten days per year by the ex-patient group. For practical purposes, therefore, 
the two groups lost essentially the same amount of time per year. 

It is not possible to analyze the entire former employee personnel because 
records do not indicate the total number of employees or the number of years 
worked. Yet the records do show that altogether 26 employees wlio had no 
sign of tuberculosis upon taking their job developed the disease while at work 
and had 30 years of hospitalization or enforced inacti\'ity therefrom. Thus 
three times as much absenteeism was experienced by 26 people who contracted 
tuberculosis while at work as was lost by the 88 employed ex-patients. These 


TABLE 1 

Days lost per year by cx-palicnl employees and able-bodied employees: loss from 
illness other than tuberculosis 


Ex-patients 

Able-bodied people 


KtjMucn or 
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152 
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1,527 

10 
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245 

2.45 

2,300 
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ratios are thought of as being only suggestive, because the numbers of able- 
bodied employees who did not develop tuberculosis are unknoum but large. 

How stable and how permanent are ex-tuberculous employees? The record 
here speaks for itself also. Of the 88, 40 are still employed in the Sanatorium, 
41 resigned for reasons other than health, 2 left while in ill health from tubercu- 
losis (one subsequent^ recovered and the other died), one died from tuberculosis 
and 4 died from other diseases (2. from carcinoma, one from cardiac disease, 
one from perforated peptic ulcer). This group of ex-patients has proved to 
be more stable than the average, with definitely less turnover. A good number 
of those who resigned did so to accept positions elsewhere in order to capitalize 
upon the experience they had gained at Maybury Sanatorium; some were 
attracted by the high wages of local 'war-busy industry'. 

The stability of these workers has proved the contention advanced by the 
United States Civil Service Commission (1) in respect to handicapped people in 
general. This Commission recently stated that, for such groups, the absentee 
record and the tardiness and turnover records are distinctly more favorable ^bnn 
those of able-bodied people. Upon emphasizing these contentions, the Associ- 
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ataon of Casualty and Surety Executh'es (2) has indicated that handicapped 
emploj’-ees “have fewer accidents (and) are conscientious, superior workers (who) 
expect no favors and produce as well as or better than the average of normal 
people.” 

Upon seeking employment, people who have had tuberculosis encounter seri- 
ous rebuffs. They meet the indifference, prejudice and fear of industiy and 
business. The}'’ learn that tliey are feared and shunned by many and are often 
treated like Pariahs. "ttTien some one hires them they veiy often are so appre- 
ciative of the opportunit}'- to work remuneratively and thus, possibly, to rees- 
tablish themselves that they put forth every effort to make good. Such help 
will contain a larger than average proportion of loyal and eager workers. 

But it may be asked whether a hospital assumes an added workmen’s com- 
pensation liability by hiring such people in states where this disease is a com- 
pensable one. The answer appears to be this; if the ex-patient has met a set of 
rigid requirements before he is employed, his risk of “breakdomi” appears to be 
small. 

What criterion should be used as a measure of safe employability? This is 
the nub of the whole issue and is of telling significance. It would vary somewhat 
depending on the type of work and on the patient’s pre’vious ex-perience ■with 
tuberculosis, especially whether he has had occasional exacerbations over a period 
of years. In general, a patient who has “handled” his tuberculosis well enough 
to leave the Sanatorium as arrested has a reasonably good prospect of continued 
health. Such a person should go through the hardening process of moderate 
exercise at home under good medical supeivision for three months or longer 
during .which he gradually exiiands his exercise beyond the privileges he was 
allowed before discharge. If all has gone well — ^as physical, X-ray and laboratory 
review would reveal — ^he should be able to undertake employment, preferably 
half-time for another tliree months. The patient who has remained well through 
this rehabilitation scheme vill very lilcely be quite a satisfactory risk. 

Every state has a large reser\dor of such good-risk people who could be 
reckoned as suitable for average hospital work. Their availability and their 
eagerness for emplo}Tnent and the conscientiousness which the average ex- 
patient would put into his new job — ^all these stand as valid recommendations 
for him, as does also the experience of institutions which have hired liis kind. 
In a true sense, employment of such people amounts to a real opportunity for 
and responsibility of the hospital in the tuberculosis issue. 

SUMM.ARy 

1. Ex-tuberculous patients in ail classifications have been employed to do 
sanatorium work. 

2. Eighty-eight such people worked 559 man-years and collectively lost only 
ten man-years of work from tuberculosis. 

3. Data for able-bodied employees on this point are not comparable, altliough 
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over the years 2G emplo.vees developed tuberculosis and experienced thirty 
years of hospitalization therefrom, 

4. On the average the cx-tuberculous patient loses no more time from non- 
tuberculous illness than the so-called able-bodied employee. 

5. Ex-tuberculous patients work loyallj* and well — they know from e-xpericnce 
that jobs are not casilj’^ obtained because of a well-established fear and prejudice. 
TlTien they obtain cmploj^mcnt, therefore, they tend to do creditable work. 

SU-MAHIO 

1. En los trabajos dc sanatorio sc ban cmpleado cx-tuberculosos de todas 
clases. 

2. Ochenta y ocho dc estas personas trab.ajaron 559 auos-liombro y colectiva- 
mente s61o perdieron diez afios-hombrc a causa dc la tuberculosis. 

3. No se puede comparar esta informneidn con la relativa a cmplcados sanos, 
aunque a travds dc los afios 26 cmplcados mo.straron tuberculosis que ocasiond 
30 anos de hospitalizacidn. 

4. En conjunto, los cx-tuberculosos no pierden mds tiempo debido a enfenne- 
dades no-tuberculosas que los llamados cmplcados capaces. 

5. Los ex-tuberculosos trabajan bien y lealmente, habidndoles ensenado la 
experiencia que no Ics cs fdcil obtener empleo a causa del arraigado temor y 
prejuicio, por lo cual, al obtener empleo, tratan de rcalizar buen trabajo. 

REFERENCES 

(1) Untapped Manpower, United States Civil Service Commission, Washington, D. C. 

(2) The Employment of Disabled War Veterans and Other Disabled Persons, Association 

of Casualty’ and Surety Executives, CO John Street, New York City. 



PATIENTS’ INFOmATION ABOUT TUBERCULOSIS’ 

A Survey with a Standardized Questionnaire 
' JOSEPH NEWMAN® 

Education has pla3i'ed a most significant r61e in the fight against tuberculosis. 
Parian (1) has stated that “(Tuberculosis control) was the first instance in which 
we undertook to control a disease, not by specific immunization or quarantine, 
but essentially bj^ the power of public education.” Thus, education properly 
occupies a conspicuous position in the activities of antituberculosis organizations 
and its main emphasis has been directed toward the general pubhc. In the 
light of the extensiveness of this education, it is surprising indeed to find that 
educational programs for tuberculous patients have' been few and relatively 
novel, once we pass beyond the media of printed materials. 

There is little doubt that the importance of increasing patients’ knowledge and 
understanding about tuberculosis, and its implications as a disease, is gaining 
wider recognition among w'orkers in the field. This is an expected development 
since tuberculosis control, both in relation to the individual and to society, 
revolves around the care that is exercised by patients. In a large measure, 
keeping the gains made while in a hospital, sanatorium or through any other 
means of curing depends upon the iudividual’s understanding and sense of respon- 
sibility. As a social disease which can only be spread through existing cases, 
control of further spread can be made only at the source — the infected individual. 
This last fact alone makes it imperative that eveiy possible means be undertaken 
to raise the level of knowledge and understanding about tuberculosis for each 
patient. 

Such education, to reach its highest degree of effectiveness, should be an indi- 
vidual matter since there 'will be differences among patients as to intelligence, 
background and personality factors, such as receptiveness, emotional stability and 
sense of responsibility. These factors would affect any educational procedure. 
It seems logical that each individual patient should be appraised in these respects 
as the starting point in this education. As part of this appraisal, the question of 
how much the individual already kno-n'S or does not know and understands or 
misunderstands quickly arises. In which direction shall the educational efforts 
be concentrated? As a means to achieve this goal efficiently and reliably, the 
author undertook to de-vise a standardized questionnahe of tuberculosis 
information. 


DE'VISING THE QUESTIONNAIRE 

The use of standardized questionnaires or tests is an accepted procedure in 
educational practice, and, naturalljq these have found their greatest application 
in scholastic use. How'ever, the adaptation of methods so successfuUj’- developed 

® From the Municipal Sanatorium (City of New York Department of Hospitals), Otis- 
ville, New York. . 

® Present address: Veterans Administration Hospital, Sunmount, New York. 
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in the general scholastic field to patient education has not been wide-spread. In 
the past, several questionnaires have been developed and used exclusively for 
survey purposes witli various segments of the general population. These ques- 
tionnaires were drawn up to discover the extent of information about tuberculosis 
along certain preconceived lines. 

The present questionnaire derdsed by the writer represents an effort to utilize 
standardized testing techniques in the education of patients. It was made up 
by Kterally going through hundreds of leaflets, pamphlets, books, periodicals and 
patients’ pubhcations in order to select those facts on tuberculosis that have 
general acceptance as being essential in patients’ knowledge. One hundred 
questions were drawn up from these items, and these formed the tentative 
questiormaire. The questionnaire was then administered to 195 patients; 84 
“new” patients* and 111 “old” patients who had been in the institution for some 
time. The median age was 23 3 ’'ears and the range from 15 years to 55 years. 
There were slightlj’’ more than twice the number of men than women. 

The questionnaire was also submitted to a group of 50 workers in the tuber- 
culosis field which included ph^’^sicians, nurses, occupational therapists, research 
workers and rehabilitation workers, and as a group constituted the “experts.” 
The purpose of tliis group was to determine validity, correct answers and ambi- 
guity. When 90 per cent or more of this group answered an item in any given 
waj' this answer was taken as the correct one; anything less was considered 
“ambiguous.” 

The final questiormaire wns made up from those items which showed the ability 
to discriminate in so far as tuberculosis knowledge is concerned between a well- 
informed group and any other group; this discriminating value was determined 
by the critical ratio method and was calculated for each item between the expert 
and patient group, and between the new and old patients. There remained a 
group of 40 items w'hich showed significant critical ratios between the above 
groups, and these comprised the final questiormaire. 

The tentative questionnaire wms also administered to a group of 178 summer 
session students in one of the New York City’- Colleges,^ ranging in age from 16 
to 38 years -with the median at 20 j’^ears. The group -was divided approximately 
equalty into males and females. These students represented a highlj’- selected 
portion of the general population, and may be considered as superior 
intellectually. 

As rough indicators of trends, it was assumed that when there -was correspond- 
ence in the ansv’ers of the college students with those of the new patients, who 
are largely those -whose illness is newty discovered, this was a fairty reliable sign 
of a trend of thinldng and certainly one to be investigated further. Added 

’ For tlie proper interpretation of the results it should be kept in mind that the new pa- 
tients may have had some prior education in tuberculosis from the public health nurse before 
admission or else were patients in other institutions. 

* The author gratefully acknowledges the kindness of Dr. J. G. Peatman of The City 
College of New York in obtaining the cooperation of the various student groups and for mak- 
ing many valuable suggestions. 



patients’ information about tuberculosis 


15 


evidence of the prevalence or persistence of the information trend could be 
obtained through comparison with the answers of the old patients. This com- 
parison would also indicate the effectiveness of the sanatorium or hospital educa- 
tion in indicating misconceptions and strengthening correct ideas. An anal 3 -sis 
of the answers of the various test groups to the tentative questionnaire is now 
presented. 


, RESULTS 

Comparison of results vith surveys made in the past can only be made in the 
most general way chiefly because of differences in wording of questions. Workers 
in the field of public opinion surve 3 ’’s recognize the influence of the wording of a 
statement upon the answers obtained. In addition, there is the fact that differ- 
ent population samples were used. 

(a) Nature and causes of luhercidosis: Past sur\'e 3 's liave showed that there is a 
very wide belief that tuberculosis is inherited: from 4G (2) to 53 (3) per cent 
of the group responding to a tnje-fa)se question. Gallup, udiose survey (3) 
showed 53 per cent, had a somewhat contradictor 3 ’- result when, in response to a 
question asldng the cause of tuberculosis, only 11 per cent gave “l^ad hcrcdit 3 '” 
as the cause. The other answers dealt with infection, poor linng conditions 
and poor health. One author has suggested the possibilit 3 ’- that the public is 
somewhat confused on the term inheritance and even communicability. The 
result of 11 per cent indicating inheritance specifically as the cause is closed' 
approximated b 3 ’’ a Tulsa (Oklahoma) sui^my’ (4) which found 8 per cent stating 
inlieritance. The World’s Fair Sun'e 3 ' (8) found 47 to 45 per cent believing 
tuberculosis may be inherited. 

In the present questionnaire, one item dealt with causes spccificall 3 ’: 


You got tuberculosis 

Xcv 

Potitnit 

Old 

Patients 

Ccllete 

Students 


by being born with it; 

7% 

2% 

1% 

0 

from someone who has it; 

57% 

90% 

01% 

100% 

bj’ having weak lungs; 

21% • 

c% 

32% 

0 

because 3 'ou can’t prevent it. 

12% 

-J/P 

3% 

0 


“B 3 ’^ being bom with it” deals most direct^' with inheritance. Thi.^ sccm.s 
to be fairly well understood. The answer “In* having weak lungs” may have 
some elements of thinldng in terms of inheritance but it also has elements of 
thinking in terms of communicabilit 3 ’ and infection. 

It seems safe to assume that these groups understand the infectious nature 
of tuberculosis. There is, however, a fairly largo proportion that thinli-s in tenns 
of constitutional deficiency perhaps as a result of inheritance or perhaps a^^ the 
basis for contagion. 

Added evidence of the gcnenil understanding as to the conl.aginumcs.^ of 
tuberculosis is found in the .answers to other items: 93 per cent and over of all 
groups thought it is possible to prevent the spread of tubcrculori'--; 87 per cent 
and over of all groups thought it ncccssarA’ to X-ray all members of t!>c family 
when tuberculosis is found in the famiU*. 
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Negative answers to the statement, “It is possible for tuberculosis germs to 
remain alive outside tlie human bod 3 ’’ for weclcs and still be able to cause tuber- 
culosis,” were 23 per cent for new patients, 11 per cent for old patients, 24 per cent 
for college students and 8 per cent for experts. 

Affirmative ansn’ers to “The closer the contact you’ve had with a tuberculous 
patient the greater the chance to get tuberculosis” were 82 per cent for new 
patients, 81 per cent for old patients, 76 per cent for college students and 94 per 
cent for experts. These same groups responded affirmativelj’’ to “An arrested 
case of tuberculosis maj’- be a safer companion than a person who has never been 
examined for tuberculosis” as follows: 82 per cent, 91 per cent, 77 per cent and 
96 per cent. 

Most of the answers, 66 per cent and over, indicate understanding- that 
tuberculosis maj’’ occur at an}’ age; the answers for the experts were 90 per cent. 
About 20 to 27 per cent believe it is mainly a disease of young adults; 77 per cent 
of the old patient group believe tuberculosis maj’ occur at any age and 15 per cent 
believe it is mainij’- a disease of j’oung adults. 

Summing up these findings, it appears to be quite well established in our 
societj^’s beliefs that tuberculosis is not inherited and is not a fatal disease. Less 
well established is the imderstanding that an infection of a contagious nature is 
the cause of tuberculosis. There are, however, sizable groups whose knowledge 
is deficient as to the exact contagious nature of tuberculosis. There is some 
evidence of thinlcing in terms of constitutional deficiency. 

(b) Hygienic measures that should be observed: In the light of the findings in the 
previous section, it is interesting to sun’C}’’ the results on the statements dealing 
with hj^gienic measures to be practiced by patientsvdth tuberculosis. All groups 
recognized that strict personal cleanliness is especially important for the tuber- 
culous patient. The affirmative answers w’ere all 93 per cent or over. Even 
higher percentages recognized the necessity for using sputum cups and paper 
tissues as hj’-gienic measures. However, the disposal of these seemed to be the 
source of some misunderstanding; 44 per cent of the entire patient group thought 
“It is not necessaiy to bum sputum cups and paper tissues;” the college group 
ansv’ers were 12 per cent in this direction, and 4 per cent of tlie experts agreed. 
These answers were checked bj’- the statement, “The best way to kill possible 
tuberculosis germs are by boiling and burning.” The negative ansv’ers were 
16 per cent for new patients, 10 per cent for old patients, 55 per cent for college 
students, and 9 per cent for the e.xperts. 

The necessity for having separate linen, silver, dishes and other articles and 
that these may be a source of infection seem to be well understood in 90 per cent 
and over in all groups. On the other hand, the affirmative answers to the 
statement, “When you are at home, the only necessary precaution is that you 
have 3 our own room,” are 28 per cent for the new patients, 22 per cent among old 
patients, 7 per cent among college students, and 2 per cent for tlie experts. These 
percentages suggest some misunderstanding especially among the patient groups. 
This contradiction seems to indicate a lack of real understanding or, rather, a 
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were recognized, such as tiredness and loss of appetite; these were selected in 
only 33 per cent and 27 per cent of the choices as against choices from 66 per cent 
to 72 per cent for the three highest. 

The tendency to rely upon traditional s}Tnptoms in thinking about tuberculosis 
is further emphasized by the negative answers to tlie statement, “Successful 
athletes have been found to have tuberculosis;” 11 per cent of the new patients, 
9 per cent of the old patients and 25 per cent of the college group did not believe 
so. 

Wliile certain sjunptoms are associated with tuberculosis, it is gratifying to 
note that there is a reliance upon scientific means of diagnosis to determine the 
presence of tuberculosis. This conclusion is substantiated by the answers to the 
statement: “The best way to diagnose tuberculosis is” 



Kevs 

on 

CoJIege 

Experts 

Subgroup 


Patients 

Patients 

Students 

Physicians 

By X-ray 

... 79% 

so% 

63% 

40% ] 

60% suggested 

Sputum examination . . . 

.... 12% 

11% 

7% 

0 

combination 

Tuberculin test 

. . . . 8% 

0% 

30% 

0 

of methods 

Physical appearance 

.... 1% 

0 

0 

0 ^ 



The most significant finding in these figures is the low percentage of the ans\vers 
for physical appearance. “Physical appearance” is not identical in eliciting 
answers as selecting symptoms. Thus the very low percentages choosing 
“physical appearance” do not show any contradictions in answers as compared 
with those dealing with sjmiptoms. For the college group the word “tuberculin” 
in tuberculin test may have been suggestive. In %dew of this group’s general 
sophistication as to examination-taking, this fact may not have been completely 
influential in determining the answer. Most satisfactory’’ is the apparent 
understanding that there should be reliance upon scientific means of diagnosis. 
Ideally 'we should have wanted to see a greater percentage selecting X-ray. 
The World’s Fair Survey found that 73 to 75 per cent recognized X-rays as a 
diagnostic aid in the early stages of tuberculosis. 

Information about modern methods for treating tuberculosis were tapped by 
many questions. The various groups were asked to select the three most im- 
portant parts of good treatment from a list of eight. The choices are listed. 

iVra Old ColUse 

Patients Patients Students Experts 


Rest 93% 99% 93% 9S% 

Good food 75% 90% 63% 96% 

Cheerful attitude 36% 42% 27% 54% 

Fresh air 72% 54% 69% 42% 

Medicine 6% 0 12% 9% 

Mountain climate 9% 6% 18% 0 

Outdoor life 3% 0 3% 0 

Special diet 6% 9% 15% 0 


The most evident fact is the recognition of rest as an important component of 
treatment. However, there seems to be some doubt that it is the most important 
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component. One question dealt with this specifically: “The most important 
treatment of tuberculosis is” 

New ' Old College 

Palients Patients Students Experts 


Food 9% 13% 1% 0 

Medicine 0 0 2% 0 

Fresh air 13% 10% 31% 0 

Rest 78% 77% 66% . 100% 


Among the patient groups 22 to 23 per cent chose other parts of treatment — 
food and fresh air-— as more important than rest. In the college group, 34 per 
cent chose other aspects of treatment as more important than rest; 31 per cent 
choosing fresh air. 

The findings of other surveys tend to be contradictory. The questions were 
similar to the above where the respondents were asked to select the most 
important item in the treatment of tuberculosis. Gallup found 43 per cent of 
his group selected rest. Pollok (5) found that in her group two-thirds chose 
“going to a dry climate” as the treatment. Kilander reported that about 90 
per cent of liis groups stated that rest, rather than medicine or diet, is the most 
important single procedure in the treatment of tuberculosis. ICilander’s results 
may be explained by the choices presented, of which climate was not one. 
The World’s Fair Survey found that 89 to 92 per cent of the groups tested 
thought rest is the most important single item in treatment of tuberculosis. 
This survey found a somewhat contradictory result as to climate; 50 to 52 per 
cent thought a dry, warm climate is not essential, whereas, when the same ques- 
tion was worded positively, the percentages who ans^vered negatively were 67 to 
82. Thus, while the present questionnahe indicates that rest is regarded as an 
important component of good treatment more often than any other component, 
there is a considerable group that does not regard it as the most important 
component. 

The relation of rest to other phases of treatment is tapped by the statement, 
“If rest is the chief treatment, then the cure can be taken at home.” Substantial 
percentages answered this statement in the affirmative : 31 per cent of the 
entire patient group and 26 per cent of the college group. This seems to indicate 
a tendency not to consider the importance of close medical supervision. This 
is particularly true of the patient groups who, in response to the statement, 
“If you rest you don’t need medical attention,” agreed in 30 per cent of the 
answers. The college group, however, fully recognized the need for medical 
attention even if rest is observed. 

Among the three important components of treatment, “good food” occupies 
second place. The exact significance of diet is explored by the statement, “It 
is of value to be oveiweight.” The affirmative answers are 27 per cent for new 
patients, 12 per cent for old patients and 11 per cent for college students. Thus, 
while proper diet was properly recognized as significant, there^is a residue of 
misunderstanding of the relationship of weight as a health factor. 
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Gallup found that 3G per cent thought diet was the best way to cure tuber- 
culosis. Kilander found that 7 per cent thought diet more important than rest 
and medicine. Kilandcr’s choices limit somewhat the value of liis information 
in this respect. Gallup’s findings arc close to those of this study. 

In considering the most common third choice for proper treatment, “fresh air,” 
it might be well to analyze the answers revolving about climate. Ob\dously 
“fresh air” is not tlie same as “climate” as a clioice in good treatment. Thus 
the answers to the statement, “Climate is the most important part of the treat- 
ment,” would not be of the same significance. There are several possible inter- 
pretations of “climate” but the most probable seems to be m terms of an Arizona- 
drjmess and mountain altitude. Some clue can be obtained from the analysis 
of the choices for the three important parts of the treatment. “Fresh air,” 
“mountain climate” and “outdoor life” are related and, of these, “fresh air” 
shows the greatest percentage of choice. Much lower are “mountain climate” 
and “outdoor life.” 

TlTien the affirmative ansn’ers to the statement, “You should stay out in the 
sun as much as possible,” (25 per cent for new patients, 13 per cent for old 
patients, 74 per cent for college students and 10 per cent for the experts) are 
considered along with the answers to the statement on climate above (32 per cent 
for new patients, 14 per cent for old patients and 36 per cent for college students) 
we can see a trend in thinking along the traditional lines of treating tuberculosis. 
Also the affirmative answers to the statement, “Outdoor work is best for the ar- 
rested case,” (71 per cent for new patients, 35 per cent for old patients, 89 per cent 
for college students and 10 per cent for experts) underline this trend. There 
appears to be wide misunderstanding as to climatic factors in treatment and 
maintaining health, particularly as to being outdoors and as to sunshine. The 
World’s Fair Survey found that health workers misunderstood the effects of 
climate on tuberculosis. 

The expert groups ranked “cheerful attitude” in third place. This was the 
finding for the physicians subgroup. “Cheerful attitude” takes on increasing 
weight as a factor among patients, comparing the new patients with the old 
patients. For the patient and professional groups, the importance of emotional 
factors assumes greater and greater significance. In a series of statements on 
mental attitude and peace of mind, all groups indicated their importance in 90 
per cent and over of the answers. 

The wide scatter of answers in the college group regarding treatment suggests 
misunderstanding as to modem methods of treating tuberculosis. 

From 24 to 29 per cent of the patient groups (the higher percentage is for the 
old patients) believe the free use of tobacco and alcohol makes little difference to 
their tuberculosis, whereas only 10 per cent of the college group think so and 4 
per cent of the expert group. 

Understanding as to the value of early diagnosis is revealed to some extent by 
the answers to the statement, “Since treatment in tuberculosis takes so long, 
delay in treatment makes little difference.” The only significant percentages 
of answers in the affirmative came in the patient groups; 19 per cent of the new 
patients and 27 per cent of the old patients. The affirmative answers from the 
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expert and college groups were 4 and 1 per cent, respectively. The greater 
percentages among the older patients are possibly the result of a fatalistic or 
pessimistic outlook as the result of long hospitalization. 

There seems to be a surprisingly wide-spread misunderstanding as to the 
erratic and medicall}’- eventful course of tuberculosis as an illness as judged by 
the answers to the statement, “Treatment in tuberculosis is slow but it runs 
smoothly.” The percentages of affirmative ansu'ers run 71 for new patients, 
60 for old patients and 62 for college students. The fact that this misconception 
is strongest among new patients and quite high among college students indicated 
that it has notliing to do with the tjqie of case in Otis%dlle. 

There seems to be recognition of the fact that each case of tuberculosis has to 
be judged by itself in view of the affirmative answers to the statement, “Each 
case of tuberculosis is different.” The patient group answers were over 90 per 
cent. However, among the college students the affirmative answers were 69 per 
cent. 

The value of subjective feelings as measures of medical progress is tapped by 
two statements, although not precisely in the first of these. The affirmative 
answers to “If you feel all right, you are all right” are 11 per cent and 7 per cent 
for the new patients and the old patients, respectively. Almost all the college 
students answered this negatively. On the other hand, the affirmative answers 
to “The best way to judge how you are getting along is how you feel” were 30 
per cent for the new patients, and 6 per cent for the old patients and 18 per cent 
for college students. This statement deals more directly vdth illness whereas 
the previous statement, while intended to be judged in relation to tuberculosis, 
does not state the illness explicitly and may have been judged as a general state- 
ment, not particularly related to tuberculosis. The results indicate a fairly large 
misunderstanding upon admission as to judging one’s condition according to 
subjective feelings. 

The significance of a negative sputum in relation to the nature of the tuber- 
culosis process seems to be a point around which there is some misunderstanding. 
The affirmative answers to “Negative sputum means no tuberculous activity” 
are 45 per cent for new patients, 38 per cent for old patients, and 48 per cent 
among college students. 

Coughing is believed to be of diagnostic value among 14 per cent of the new 
patients and 11 per cent of old patients. Fewer, 3 per cent and 7 per cent for 
these groups, believe it to be of no value. Fifty per cent of the new patients and 
36 per cent of the old patients believe coughing is harmful. That coughing “is 
of value only when it brings up sputum” is believed by 33 per cent and 45 per 
cent of these groups; this is the choice of 80 per cent of the physicians subgroup. 
The scatter of answers among the college group is much wider. 

The answers to this last group of statements seem to indicate that among new 
patients in particular is there unduly prevalent misunderstanding as to some 
specific facts about tuberculosis as a disease which is affecting them. Partic- 
ularly the uneven course curing might take and the significance of sputum are 
areas in which there is deficiency in knowledge. 

Patients seem to recognize that knowledge about tuberculosis is important 
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for them. They recognize also that the doctors arc the ones with whom they 
should discuss their condition. 

Understanding of the inadvisability of leaving before a proper medical dis- 
charge was c.xplored with two statements, “Once you become arabulatoiy and 
the illness inactive, it is all right to go home without a discharge,” and "A patient 
who leaves against advice has just as good a chance to get well and keep well as 
the patient who stays until discharged.” The negative answers for both these 
statements were over 90 per cent for all groups. 

The necessity for adequate sleep each night seems well recognized. However, 
substantial percentages, 25 to 3S per cent, believe in sleeping "as much as you 
can.” 

(d) Care after discharge: Care after discharge is also well recognized both as to 
the necessity for following rules learned while in the sanatorium and as to regular 
and routine check-up after discharge. The overwhelming majority recognize 
that the period after discharge is “dangerous.” Substantial percentages among 
the patients, 25 and 31 per cent, believe this "dangerous” period axtends through- 
out life. The necessity for caution seems well recognized. 

In general, the patient groups have a pessimistic outlook as to the future. 
Substantial proportions believe that little can be done to help the discharged 
patient (29 to 39 per cent), that they can’t get married (25 to 28 per cent) and 
that a normal life is out of the question (31 to 33 per cent). This seems to be 
related to the fatalistic thinking that is common, and a fear of the chronicity of 
tuberculosis. 

There is a general recognition of the value of sanatorium care and its advisa- 
bility; 90 per cent of all groups recognize the sanatorium as the best place for 
treatment. However, patients on admission tend to think in terms of time 
limits upon their length of stay. 'Vl’liile most recognize that, in general, it is 
easier to have mental ease in the sanatorium, a fairly large group (14 to 19 per 
cent) believe peace of mind is easU}’- achieved at home. In this connection, new 
patients more often want man}- and frequent visitors: 26 per cent as against 14 
per cent for old patients. 

There is a ratlier general disinclination to make plans for future work while a 
patient, especially among new patients. The percentage is 70 as against 39 per 
cent for the old patients. The same outlook exists among college students as 
among the new patients. 


STJJIMARY 

The results of the questionnaire findings show that the foUoumg points about 
tuberculosis are generally understood in the various groups sampled (exclusive 
of the professional tuberculosis workers): 

1: Contapousness is a factor to be considered in tuberculosis. 

S: Tuberculosis is not inlierited. 

S: Tuberculosis is not fatal. 

4: Rest is an important part of treatment. 
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.7: Mental fnctoi-s nro significant in treatment. (A trend towards pessimism and fatalism 
wn.s found among tlio p.atient groups.) 

(>: Eacli case of tulwrculosis is different. 

7: Coughing has no diagnostic value. 

i*'.' It is imjxirtant to have knowledge about tubcrculo.sis ns a disease. 

9: The best source of information about one’s condition is the doctor. 

JO: Recognition of the value of sanatorium care. 

11: Tiie ad\ds.ability of waiting for a proper medical discharge before leaving the snn- 
ntorimn. 

IS: The necessity for follow-up care after discharge. 

IS: The nd\'isability of sufficient slecj) each night. 

IJi: The necessity for hygienic measures in the home. 

The following points showed improvement in understanding, comparing the 
old patientsvith the new patients: 

1: The sjiecific mc.ans of acquiring tuberculosis. 

S: The ^^nbility of tuberculosis germs. 

S: Being o\Tn\‘cight is of no value. 

4: Outdoor work is not advis.ablo. 

5: Unlimited exposure to the sun is not nd\’i.sablc. 

G: Frequent and numerous ^•isitors arc not nd^•isab1c. 

7: The value of making plans for the future while a patient. 

S: Tlic inad\nsability of judging one's progress by 6ubjccti\'c feelings of good healthy 

The following points were understood to a lessor degree, the degree of mis- 
understanding ranging from one-fifth to one-third of the groups: 

1: Nature of contact for contracting tuberculosis. 

S: Isolation .at home is not enough as a preventive measure. 

S: Tuberculosis may occur at any age. 

Rest is the most important part of treatment. 

5: Inadaasabilitj’- of delay in treatment. 

G: Rest at home without medical attention is insufficient. 

7: X-ray is the best diagnostic means. 

S: The value of climatic factors in treatment. 

The following points seemed to be generally misunderstood : 

1: Tuberculosis as an illness may run an erratic course. 

S: Tlie necessity for radical measures to destroy used paper tissues, such as by burning. 
S: Recognition of subtle sjmiptoms of tuberculosis. 

4: Association of dramatic and traditional sjonptoms with all tuberculosis. 

5: Tlie significance of negative sputum in relation to progress. 

CONCLUSIONS 

The results of the analysis of the answers of various groups indicate that 
there is no broad configuration of understanding or misunderstanding concerning 
tuberculosis and its treatment in the various groups sampled. jElather there is 
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considerable individual variation. The present questionnaire seems to offer 
itself as an effective means to explore and remedy such variation. This is neces- 
sary as a beginning step in the education of tuberculous patients. 

CONCfMJSIONES 

Los resultados del andlisis de las respuestas de varies grupos indican que no 
existe un patrdn general de comprensidn o mcomprensidn acerca de la tuberculosis 
y su tratamiento en los varies grupos estudiados, encontrdndose mds bien con- 
siderable variacidn individual. El presente cuestionario parece ofrecer un medio 
eficaz para explorar y remediar dicha variacidn lo cual resulta necesario como 
paso preliminar en la educacidn de los enfermos tuberculoses. 
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To investigate the end result of treatment in patients who were subjected to 
pneumonolysis in the course of treatment for pulmonary tuberculosis, 302 con- 
secutive cases were studied. The operations were performed at the Montefiore 
Hospital and the Montefiore Country Sanatorium between February, 1937 and 
June, 1943 by Doctors A. Aufses and I. I&oss. Thirteen of the 302 patients 
had bilateral simultaneous pneumothorax and thoracoscopy was performed on 
each side, thus bringing the total pneumothoraces under consideration up to 
315. In all, 302 patients were operated on 401 times. 

Of the 302 patients, 80 were moderately advanced and 222 were far advanced. 
There were no minimal cases in this series. 

Seventeen of the patients had tuberculous complications: 

Tuberculosis of bone 1 

Tuberculous bronchitis 7 (1 on the contralateral side) 

Tuberculosis of larynx 4 (extensive only) 

Tuberculosis of gastrointestinal tract 4 

Tuberculosis of genitourinary tract 2 

These complications were present at the time of operation. Many more were 
observed during the subsequent course of the patients, but these have no bearing 
on the subject under consideration and will, therefore, not be discussed. 

The nontuberculous complications were as follows: 


Diabetes 15 

Arteriosclerotic cardiovascular disease 5 

Rheumatic heart disease 3 

Essential hypertension 2 

Glomerulonephritis 1 

Hyperthyroidism 1 

Glaucoma 1 

Peptic ulcer 2 

Asthma 1 

Sprue 1 


To analyze the results properly, it is convenient to divide the pneumothoraces 
into, four groups: 


GROUP 


NuinjER or 

PNEUMOTHORACES 

TER CENT 

1 

Complete pneumonolysis 

88 

■ 28 

2 

Partial pneumonolysis 

102 

32 

3 

“Insignificant” pneumonolysis 

24 

8 

4 

Thoracoscopy only 

101 

32 


(a) No adhesions seen 

3 

1 


(b) No adhesions cuttable 

98 

31 

Total 


315 

100 



* From the Division of Pulmonary Diseases of the hlontefiore Hospital for Chronic Dis- 
eases, New York, Now York, and the Montefiore Country Sanatorium, Bedford Hills, 
New York. 
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Group 1 includes cases in which all adhesions were severed which were seen 
either preoperatively on X-ray films and fluoroscopy, or at the time of operation, 
and which were attached to diseased lung tissue. Tliis includes the rare case 
in which adliesions were seen which held up portions of the lung other than the 
diseased area. Although such adhesions were not necessarily cut, these cases 
are still included in the “complete” group. Group 2 includes all cases in which 
key adhesions were cut completely or in part, but some adhesions, or parts of 
adhesions, remained intact. In group 3, some degree of pneumonolysis was 
performed, but the key adhesions were not cuttable. In this group one or more 
string adliesions were cut, which, at times, exposed the main body of the adhe- 
sions, and these were judged inoperable. In group 4a no adhesions were visible 
prior to operation and none were found at operation. Thoracoscopy was done 
because one patient remained positive in spite of apparently successful pneumo- 
thorax, one patient had persistently positive cultures and one patient had a small 
left lower lobe ca'i’ity which did not close, although he had no endobronchial 
lesion. In each case thoracoscopy was advised on the chance that adhesions 
might be present which could not be demonstrated roentgenographically or 
fluoroscopically. None of these patients suffered ill effects from the urmecessary 
procedure and all did well eventually. 

RESULTS OF OPERATION 


1: Favorable results directly attributable to operation 


GROUP 

ifOTUBER OP 
: PNEUMO- 
THOfiACES 

i 

1 nnreDiATE 

1 CONraRStON 
(WITBIK 3 MOimiS) 

1 . 

! 

lATE COirVEESION 
{.3 MONntS TO 

1 YEAR) 

i 

APPARENTtV SUCCESSrtrt, 
SEUArNEI) POSITUX 

, DUX 

XOTAL 

PAVOBABLE 

RESUX.TS 

Conversion after 
contraUlcral 
collapse therapy | 

Positive on 
account of 
contralateral 
disease 

Number 

Per cent 





Number 

Per cent 

Number 

Per cent 

1 

88 

mm 

37.5 

1 

8 i 

9.1 

1 

4 

1 

4.5 

3 

3.4 

48 

64.5 

2 

102 


37.3 

9 

8.8 

1 

1.0 

— 

— 

48 

47.1 

3 

24 


16.7 

4 

16.7 

— 

— 

1 

4.1 

9 

37.5 

4 

101 

■I 

9.9 

6 i 

5.9 

5 

5.0 

— 

— 

21 

20.8 



85 

27.0 

1 

27 1 

8.6 

10 

3.2 

4 

1.2 

126 

40.0 


S: Favorable results not directly attributable to operation 


CKOUP 

KUWBEB 
OP PNEU- 
ilOTHO- 
BACKS 

COrrVEESIOK AETER 
ADDITJONAL 
TREATMENT, SAME 
SIDE (OIBER THAN 
THOEACOPEASTV) 

NEGATIVE ! 

PREOPERATIV'EEY | 

COimiRSION AFTER 
DISCONTINUATION i 
OF PNEUMOTHORAX 
(NO OTHER cot- 
lAPSE therapy) i 

CON\XSSlON AFTER 
THOlJACOPLASTy 

TOTAL 

FAVORABLE 

RESULTS 




Per cent 

Number 

Per cent 





Number 

Per cent 

1 

88 

3 

3.4 

25 

28.4 


[ 

1 

1.1 

29 1 

32.9 

2 

102 

1 

1.0 

29 

28.4 

1 

' 1.0 

2 

2.0 

33 

32.4 

3 

24 

— 

— 

4 

16.7 

2 

8.3 

2 

8.3 

^ 8 

33.3 

4 

101 

2 

1 

2.0 

33 

32.7 

12 

11.9 

8 

7.9 

65 

54.5 

Total 

315 

6 

1.9 1 

91 

28.9 

15 

‘ 4.8 

1 

13 

4.1 

125 

39.7 
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S: Total favorable results during hospitalization period 



NUMBER 

PER CENT 

Results attributable to operation 

126 

125 

40.0 

39.7 

Results not attributable to operation 


Total good results 

251 

79.7 



Total number of pneumothoraces considered — 315. 


4: Unfavorable results 


GROUP 

NUMBER 
or PNEU* 
MOTHOBACES 

PROGRESSION 

NO CONVESSION OS 

NO rOLLOW-UP 

TOTAL 

UNPAVORABLE RESULTS 

Number 1 

Per cent 

Number 

1 

Per cent 

Number 

Per cent 

1 

ss 

5 

5.7 

6 

6.8 

11 , 

12.5 

2 

102 

14* 

13.7 

7 

6.9 

21 

20.6 

3 

24 

5 

20.8 

2 

8.3 

7 

29.1 

4 

101 

21 

20.8 

4 

4.0 

25 

24.8 

Total 

315 

45 

14.3 

19 

6.0 

64 

20.3 


* Two cases of tuberculous bronchitis. 


COMPLICATIONS 

The complications of operations are expressed in terms of the type of operation 
performed. Therefore, the four categories are not quite identical wdth the orig- 
inal four groups. 


5: Postoperative fever 



number 

PER CENT 

Less than 100°F 

243 

61 

100°-101°F 

86 

21 

101‘’-102°F 

34 

8 

102° plus , 

38 

10 


Total number of operations considered — 401. 


Effusions: The commonest complication was the development of a clear effu- 
sion, often of very small extent and transitory in character. It was usually 
accompanied bj’’ slight to moderate temperature elevation, although high fever 
was seen in a few cases. The constitutional reaction was mild to moderate. It 
was not our practice to aspirate these effusions routinelj’’ for diagnostic purposes 
but only when special circumstances indicated the procedure. The incidence of 
clear transitory effusion, and the bacteriological findings in those aspirated, are 
listed in tabulations 6 and 7. 
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6: Transitory effusions 


TVrE OF OPERATION 

NWDEa OP 
OPERATIONS 

KtTUEER 

PEE CENT 

Complete pneumonolysis 

88 1 

55 

62.5 

Partial pneumonolysis 

142 1 

79 

56.7' 

Insignificant pneumonolysis 

31 

12 

38.7 

Thoracoscop 3 ' onlj' 

140 

38 

27.1 


Total ! 

401 

184 

45.9 



7: Bacteriological findings in transitory effusions 


TTPE OP OPERATION 

KOT 

ASPIRATED 

ASriRATEl>^ 

NEGATIVE 
SUGAR AND 
CULTURE 

ASPIRATED— 

POSITIVE 

CULTURE 

ASPIRATED— ! 
POSITIVE 
SUGAR 

PER CENT 

POSITIVE or 

THOSE 

ASPIRATED 

Complete pneumonolj'sis 

45 

7 

1 

2 

30 

Partial pneumonolysis. 

60 

12 

5 

2 

37 

Insignificant pneumonolysis 

10 

2 



0 

Thoracoscopy only 

28 

6 

2 

i 2 

1 40 







Hemothorax: Bloody effusions were seen 7 times. Sue cases were mild and 
required no treatment other than aspiration of the effusion, either once or twice. 
No serious consequences were observed, although obliterative pleuritis made 
long continuation of pneumothorax impossible in 2 cases. Nevertheless, 6 of the 
7 patients did well. One patient developed a serious intrapleural hemorrhage, 
and repeated transfusions and vitamin C and K therapy were needed to save his 
life. This man had been suffering from a chronic intestinal disorder for years, 
which had remained undiagnosed. Following pneumono^'^sis he not only de- 
veloped intrapleural hemorrhage but also hematuria, epistaxis and purpura. 
On further work-up his intestinal condition wns diagnosed as sprue. In his case 
hemothorax Avas also followed by obliteration within six months. He did well 
for two 3 'ears, but later developed tuberculous pneumom’a wdth spread into the 
other lung, and he has since sliovm hopeless progression. The distribution of 
the bleeding cases into the four types of operations is showm in tabulation 8. It 
is evident that there is no cormection in our cases betw^een the occurrence of bleed- 
ing and the extent of pneumonol 3 fsis. 


S: Bloody effusions 


TVPE OT operation j 

1 

NUMBER OP 
OPERATIONS 

NUMBER 

PER CENT 

Complete pneumonolysis 

ss 

1 

1.1 

Partial pneumonolysis 

142 

1 

0.7 

Insignificant pneumonolysis 

31 

3 

9.7 

Thoracoscopy only 

140 

2 

1.4 



Total 

401 

7 

1.7 
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9: Massive persistent effusions 


TYPE OP OPERATIOK 

1 

NUMBER OF 
OPERATIONS 

NUMBER 

PEE CENT 

Complo.f.f* pnmiTnnnnlyRiR 

88 

2 

2.3 

Partial pncumonolysis 

142 

8 

5.6 

Insignificant pneumonolysis 

31 

1 

3.2 

Thoracoscopy only 

140 

6 

4.3 



Tofiftl 

401 

17 

4.2 



Massive persistent effusions: Seventeen cases were observed (see tabulation 9). 
Three out of these 17 cases developed tuberculous empyema during the course 
of observation, all more than three months after the operation. The 3 cases 
have a distribution of one each in groups 1, 2 and 3. The onset of the empyema 
was not conspicuous. The fluid was aspirated for diagnostic purposes at regular 
intervals and was observed to become cloudy and eventually quite thick. Tu- 
berculous empyema is, of course, a not uncommon compHcation of pneumothorax 
therapy, especially if pneumothorax is incomplete. It is, therefore, doubtful 
that these 3 empyemata should be charged to the operative procedure alone. 
Even in the case where complete pneumonolysis was performed it is unlikely that 
the empyema was the result of the operative intervention: 

Case SOO: A 35 year old male patient liad a normal X-ray film in November, 1941 at a 
preemplojnnent sur\'ey. He became acutely ill in April, 1942 with a caseous tuberculous 
pneumonia involving the entire left upper lobe. This excavated rapidly and pneumotho- 
rax was induced on April 28, 1942. He continued moderately febrile and developed fluid 
in May, 1942. The fluid was aspirated and was clear and negative for tubercle bacilli. 
Complete left pneumonolysis was done in June, 1942. It was followed by an increase in 
the effusion and a temperature rise of 103.2'’F. Following this the patient made satisfac- 
tory clinical improvement, although liis sputum did not become entirely negative. His 
temperature became normal and he gained weight. His pleural cavity was never free of 
fluid during his subsequent course. Bacteriological examinations were negative on smear 
and culture until December, 1942. In February, 1943 the first positive smear was ob- 
tained. The pleural cavity was aspirated and irrigated regularly from then on, while 
pneumothorax was maintained. In July, 1943 it was decided to reexpand his lung. This 
was not altogether possible and he had a three-stage thoracoplasty in February, March 
and April, 1945. He still has occasionally a positive sputum, and he still has a residual 
empyema cavity. However, it is felt that he has been benefited by the treatment, since 
pneumothorax seemed to have been a life-saving procedure for him. Development of 
tuberculous empyema is frequently seen when one is forced to give pneumothorax to a 
febrile patient with tuberculous pneumonia. 


10: Purulent effusions 


TYPE OP OPERATION 

number 

OP 

opera- 

tions 

1 TUBERCULOUS 
EMPYEMA I 

MIXED INFECTION 
EMPYEMA 

STAPHYLOCOCCUS 
EMPYEMA (pure) 

TOTAL 





Number 

Per cent 



Complete pneumonolysis 

88 

B 

1.1 

4 

4.6 

1 

1.1 

6 

6.8 

Partial pneumonolysis 

142 

5 

3.5 

4 

2.8 

— 

— 

9 

6.3 

Insignificant pneumonolysis . 

31 

B 

— 

— 

— 

— 

— 

B 

— 

Thoracoscopy only 

140 

H 

0.7 


— 

— 

— 

H 

0.7 

Total 

401 

■ 

D 

8 

2.0 

1 

0.3 

16 

4.0 
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Punileni effusions: It is difficult to decide from a re\'iew of the patients’ charts 
some j^eai's later whether or not the emp5'ema had a causal relationship to the 
preceding operation. In the above table all empyemata which developed within 
the first three months following operation have been recorded but it is possible 
that this tabulation does not do justice to the procedure. Especiallj’’ is that true 
of the pure tuberculous empyemata, because the development of purulent effu- 
sion is, at times, insidious and not accompanied by a systemic reaction. It is, 
therefore, difficult to place the onset of tuberculous empyema with an}’’ degree of 
accuracy. In one case no aspiration was done until sk weeks postoperatively, 
because the patient’s condition did not warrant it. IlTien it was finally done 
aspiration revealed turbid fluid containing tubercle bacUU. Yet this patient 
developed thick pus vitliin ten months of operation. 

Anotlier difficulty in the tabulation of tuberculous emp 3 ’^emata is the question 
of distinguisliing between a very turbid fluid and thin pus. Two of the patients 
listed in the table never did develop tliick pus. Their fluids, according to the 
laboratoiy reports, were described as “very cloudy” and “moderately turbid.” 
Yet these patients were treated ^dgorously ndth aspiration, h'rigation and at- 
tempts were made to reexpand the lung. 

Because of the pronounced systemic S 5 ’mptoms which usually accompany the 
onset of mixed infection empj’-ema, it is much easier to date its onset, and there 
is no doubt that 7 out of the gi'oup of 8 so listed had a causal relationship to the 
operative procedure. In one case the causal relationship has not been definitely 
established, A small amount of fluid, accompanied by a low grade fever, de- 
veloped immediately postoperatively in case 288. The temperature rapidlj’’ 
returned to normal, but the fluid did not enthely disappear. No diagnostic 
aspiration was done on this patient. Two months later he became acutely ill 
with the signs and symptoms which usually accompany a mixed infection em- 
pyema. Tubercle bacilli were then found in the fluid, and Staphylococcus aureus 
was found two weeks later. Within three months of the original operation this 
patient had thick pus in his chest. Tliis patient, then, falls within the three 
months’ limit, but it is doubtful whether liis inclusion in the group is entirely 
justified. The one case of a pure staphylococcus empyema developed as a 
definite sequel to the operation. 

The time relationship between the development of fluid, pus and the bac- 
teriological findings is given in the following tabulations. 


11: Tuberadous empyema 



1 

STAT j 

0-1 ISO. 

1-2 

2-3 i 

3-1 1 
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S rtvs 

KtVEK 

First .tppcar.'sncc of fluid 

1 

5 

2 


■ 

■1 
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First note of turbid fluid 



3 

n 


2 

* 


First note of thick pus 



1 

o 

1 


2 

2 

First demonstration of tubercle 
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bacilli 


4 

3 

lllll 
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12: Mixed infection and pure secondary empyema 



STAT 

0-1 MO. 

1-2 

2-3 

3-4 

4-5 

5 PICS 

First appearance of fluid 

8 

1 

mu 





First note of turbid fluid 


2 






First note of thick pus 


6 

2 

1 




First demonstration of secondary 








organism 

2 

5 

2 





First demonstration of tubercle 








bacilli 


4 

3 




1 


The onset of tuberculous empyema is usually accompanied by mild to moderate 
constitutional symptoms and moderate^ elevated temperature. One of the 
7 patients never showed more than a low grade fever, not reaching 100°F. One 
patient had an elevation of less than 101°F., 3 patients fell into the 101 to 102 
range and onlj' one patient had more than 102°F. 

Temperatures in excess of 102°F. generally accompanied the onset of mixed 
infection empyema, and severe constitutional symptoms were the rule. These 
persisted until the institution of intercostal drainage. 

In one case tuberculous empyema and bronchopleural fistula were present 
prior to operation, and this case is, therefore, not included in the above tabula- 
tion. This was the desperate case of a young girl, and it was thought that adhe- 
sions might be holding open the fistula. Severance of the adhesions was tried 
in the hope that it nught permit the fistula to close. The patient was febrile 
preoperatively and remained so thereafter. She went downhill and died in 
a few months. It cannot be said that pneumonolysis contributed to the poor 
result in this case. 

The development of tuberculous or mixed infection empyema following 
thoracoscopy or pneumonolysis is a serious complication indeed. The subse- 
quent fates of the 16 patients so affected will be summarized briefly to illustrate 
this point. Four of the patients with tuberculous empyema and 6 of the patients 
■nith mixed infection empyema died immediately or later. An additional pa- 
tient died after five years, and this late death may be cormected vith the em- 
pyema experienced at the time of operation. 

Case 16: A wHte man of 22 had artificial pneumothorax for a large left upper lobe cavity. 
He developed a small amount of serous negative effusion prior to pneumonolysis. Pneu- 
monolysis was done on December 13, 1937. It was "partial” and had to be stopped due 
to bleeding from the operative site. Subsequently he developed a serosanguineous effu- 
sion which was negative on smear and culture for tubercle bacilli. The effusion resorbed 
practically completely and the patient was deemed to be ready for a second stage opera- 
tion. Before tliis could be carried out he developed a sudden increase in effusion with a 
temperature of 102°F, on January 11, 1938. The next day aspiration showed the fluid 
to be clear, but to contain tubercle bacilli on smear. The fluid reaccumulated after aspira- 
tion,- although the patient’s temperature quickly returned to normal and obliterative 
pleuritis set in. The pulmonary caauty, however, wliich had been open until the onset of 
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the second effusion closed shortly thereafter and remained closed. The fluid became 
cloudy but never thick. The last aspiration was done in January, 1939. This specimen 
still showed tubercle bacilli on smear. The patient was discharged on hlarch 27, 1939 as 
arrested. X-ray film at the time of discharge showed a tliin veiling over the upper and 
outer half of the left lung field, such as is commonly seen with residual effusion, thickened 
pleura or both. He remained well and worked eight hours daily until June, 1941. At tliat 
time he developed a recurrence of empyema with a bronchopleural fistula. His tubercu- 
losis spread extensively throughout both lungs and he died on October 1, 1942 with far 
advanced bilateral tuberculosis, tuberculous empyema and bronchopleural fistula. 

Of the >7 patients who developed tuberculous empyema, 2 died shortly following 
this complication, one within two months and one udthin one and one-half years. 
Both had e.xtensive bilateral tuberculosis, but the development of tuberculous 
emp 3 ’’ema undoubtedl 5 ’’ made their prognosis entirelj’’ hopeless and hastened their 
death. Three patients eventuall 3 >- improved sufficiently so that thoracoplasty 
could be done, but in all 3 thoracoplasty had to be done over a residual empyema 
and an only partly reexpanded lung. All 3 did poorly. One case is still in the 
hospital. He had a two-stage thoracoplast 3 ’- and one rewsion. He developed 
tuberculous cutaneous sinuses following the last operation. His case is also 
complicated by tuberculous bronchitis. At present, his condition is poor. He 
has been observed over a five-year period follomng the original pneumonolysis. 
One patient developed a bronchopleural fistula shortly before his second-stage 
thoracoplast 3 '- was done, and he died four days postoperatively of aspiration of 
the contents of his emp 3 ’-ema ca%dty into both lungs. One patient had numerous 
operations, but he retained a residual empyema cavity which had to be aspirated 
even after extensive thoracoplastic operations. He died of am 3 doidosis. The 
sixth patient’s histoiy (case 16) has been given above, another unfavorable result. 
Only one out of the 7 patients could be salvaged. His lung reaxpanded following 
aspiration and irrigation treatment and he was reported well and working after 
four years. This last patient is one of the 2 in whom thick pus was never ob- 
served, and this ma 5 ’- have contributed to the eventual good result. 

The patients in whom mixed infection emp 3 ’’ema developed did equally poorly. 
Five out of these 8 patients were dead 'ndthin six months. All had immediate 
thoracotomies, and one patient reached the thoracoplasty stage, but died after 
the first stage of general debility. The sixth patient died three 3 ’-ears post- 
operatively. She retained a draining thoracotomy wound through these years 
and died of uncontrolled empyema and progression of her disease in both lungs. 
In the seventh patient thoracoplast 3 '^ could be performed following thoracotomy. 
Although his sputum is alternately positive and negative, and although he 
developed amyloidosis, his present condition, three years following pneumono- 
lysis, is fah. 

The eighth case is of interest because of his unusual course, and the end result, 
to date, appears good. 

Case 196: A 34 year old white man had pneumothorax induced for a moderately ad- 
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vanced tuberculosis of the right upper lobe. Complete pneumonolysis was performed on 
August 8, 1941. His temperature rose to 101°F. postoperatively and he developed fluid. 
This was slightly bloody and negative for tubercle bacilli on smear and culture. His tem- 
perature remained elected for one week and then returned to normal. Nine days later, 
on August 25, 1941, he developed a chill and his temperature rose to 102°F. Fluid was 
noted to liave increased, and aspiration on August 26, 1941, showed a gram-positive coccus 
on smear wliich did not grow out on culture. Tubercle bacilli were absent. His general 
condition remained good, though febrile, and conservative treatment with various anti- 
septic irrigating solutions was instituted. The gram-positive coccus was seen occasionally, 
and cultm-e, on some occasions, showed Siaphylococcus aureus. On September 23, 1941, 
cocci were isolated for the last time, and the temperature became normal. On October 
24, 1941, tubercle bacilli were first isolated on culture. From then on the fluid continued 
to contain tubercle bacilli, eventually even on smear. He developed obliterative pleuritis, 
but pneumothorax refills were continued until April, 1942. On the basis of manometric 
readings, a small pleuropulmonary fistula was then demonstrated, and air refills were 
discontinued. The space soon filled with reexpanding lung and a small amount of fluid 
which was tapped diagnostically from time to time. It remained clear, though positive. 
He was discharged as arrested in December, 1942, and, although he is reported to be well 
and working four years after pneumonolysis, it is not known whether he still has residual 
fluid or whether it has been aspirated recently. 

The patient who developed a pure staphylococcus empyema folIo^ving pneu- 
monolysis did well. His lung reexpanded fully following thoracotomy drainage, 
and his condition became arrested on further sanatorium care. He remained 
well and worked four and one-half years later. 

OTHER COMPLICATIONS 

Subcutaneous emphysema: This was seen frequently in a mild degree, occa- 
sionally in a moderate degree. Mediastinal emphysema wns never observed. 
The pneumothorax was never lost, and no special treatment was ever required 
or given. 

Radial nerve paralysis: One patient developed paralysis of the radial nerve. 
This was due to the peculiarity of position in which the arm was secured during 
operation. He received physiotherapy and the condition cleared up completely 
after three weeks. 

Obliterative pleuritis: The development of positive pressure pneumothorax 
and obliterative pleuritis was not infrequently seen, and it occasionally short- 
ened the period of pneumothorax treatment. Some of these patients were given 
oleothorax for maintenance of the space. However, the patients who did not 
receive this treatment and in whom the lung was permitted to reexpand, when it 
showed a tendency to do so, did fully as well. It is also surprising how many of 
the “obliterating pneumothoraces” can be maintained indefinitely with small 
refills and relatively liigh pressures. Many a patient was discharged with the 
notation “obliterating pneumothorax,” and follow-up showed that he was still 
receiving pneumothorax three and four years later. 
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FINAL RESULTS 


IS: Deaths directly aUribuiahle to operation 



DEATH WITHIN 
SIX MONTHS 

LATER DEATH 

PER CENT 

Group 1 — 88 pneumo thoraces 

2 

1 

3.6 

Group 2 — 102 pneumothoraces 

2 ! 

4 

6.1 

Group 3 — 24 pneumothoraces 

— ; 

— 

— 

Group 4 — 101 pneumothoraces 

— 

1 

1.0 

Total (on basis of 401 operations) 

4 

6 

2.5 

Deaths calculated on basis of 302 patients 


I 

3.3 

Deaths calculated on basis of 315 pneumo- 




thoraces 



3.2 


AH these deaths were attributable directly or indirectl}’- to empyema, and all 
but one death occurred in groups 1 and 2. The death in group 4 is one of the 
cases in which it cannot be decided whether they should be included in the group 
of postoperative empyema. 

Case 20: A 26 year old white man had artificial pneumothorax induced on June 19, 1937, 
for far advanced tuberculosis of the right upper lobe. First-stage pneumonolj-sis was done 
on July 2, 1937, and some adhesions were cut. He was admitted to Montefiore Hospital 
on Septsmber 9, 1937, with an ineffective partial pneumothora.x and positive sputum. 
He liad a small amount of fluid, but was afebrile. Fluid was not aspirated, and on Janu- 
ary 17, 1938, thoracoscopy was done. The lung was found broadly adherent and nothing 
was cut. The temperature bcaame elevated to 101 °F. on the third postoperative day. 
It beaime normal on the fifth da3’’and remained so thereafter. It was decided to reexpand 
the lung and prepare the patient for thowcoplastj’^ because pneumothomx was ineffective. 
Refills were immediately discontinued. A small amount of fluid was observed, but it was 
believed to be ex vaato, and no aspiration was done until IMarch 9, 1938. The fluid was 
clear, .amber and positive for tubercle bacilli on smear. It slowlj' became thick and the 
patient was treated with intrapleural aspirations and irrigations. This patient eventually 
died, following the develojjmcnt of arajdoidosis and numerous operations for eradication 
of the cmpj'enia aardty. One maj- speculate whether this patient would not have devel- 
oped cmpj’ema even if thoracoscopj- liad not been done. 

l/f: Total deaths (SOS patients) 

Due to operative procedure 10 (11 ? — see case 16) 

ProErossion of disc.ase 22 

Estr.apulmonar^' tuberculosis. 1 

C.ardiac ... 1 

Accidont.a! drowning ] 

C-arcinonia of -Stomach. . .. 1 

Postopor.atiw lobcctomj'. 2 (1 at Montefiore, 1 outside) 

Total deaths 3S, or 12.G per cent 

16: Unfarorabic rcsvlts (SOS patients) 

No change ... 10 

Prcigrestion . . .20 

Tot.al . . 30, or 0.0 per cent 
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Follow-up shou's that 4 of the cases listed as “no change” and one out of 
the 20 listed under “progression” subsequently did well. These patients 
left the institution against advice and sought treatment elsewhere. All had addi- 
tional treatment, and their condition became arrested. 

Favorable results; The remainder of the patients were listed as improved during 
the period of hospitalization. The total figure of 234 is not identical vath the 
figure of 251 in tabulation 3 under “good results,” because tabulation 3 refers 
to pneumothoraces rather than patients, and because it also includes good re- 
sults on the operated side, regardless of the condition of the contralateral lung. 
In a few cases it was the uncontrolled disease of the contralateral lung which 
determined the eventual outcome. 


16: Favorable results (SOS paiienis) 



NTJUDER 

PE« CENT 

Arrested, well, working or able to work.... 

201 

66.6 

Improved, able to work 

13 

4.3 

Improved, unable to work. 

5 

1.7 

Improved, still hospitalized 

15 

5.0 


Total favorable results 

234 

77.5 



It is Icnoum however that, out of 219 patients discharged as arrested or im- 
proved, 18 have been readmitted to date, or have been reported to have broken 
down. Five out of these 18 have died at this writing. One of these cases, no. 
16, was reported above. 

17: Length of observation following operation 


Less than 6 months 11 

6 months to 1 year 11 

1 to 2 years 20 

2 to 3 years 72 

3 to 4 years 80 

4 to 5 years 60 

5 to 6 years 33 

6 5 'ears plus 16 

Total 302 


All but 42 patients, or 13.9 per cent, have been observed for from two to more 
than six years. TiTiile this observation period is not long enough to study the 
course of pulmonary tuberculosis, it appears quite sufficient to study the results 
of pneumonolysis which is, after all, only one phase in the treatment of an ex- 
tremely chronic disease. 


DISCUSSION 

If an attempt is made to compare this series mth some of the more recent ones 
in this field , one is struck by the fact that more patients had simple thoracoscopies 
done in our institution than in other hospitals. In our series, 101 out of 315 cases. 
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or 32 per cent, had their pleural cavity mspected and nothing was cut in them. 
In a recent series by Jones, 49 out of 450 patients, or 10 per cent, had simple 
thoracoscopies. In Nevdon’s series, the correspondiug figures are 20 patients 
out of 166, or 12 per cent. In a study by Stemmerman and Tchertkoff, the 
figures are 23 out of 151, or 15.2 per cent. This difference in policj’’ may be more 
apparent than real. In order to draw the correct conclusions from the above 
figures one would have to know what proportion of all patients in whom pneu- 
mothorax was induced over a given period of time was subjected to thoracos- 
copy. In Jones’ series it is stated that 42 per cent of all patients in whom 
pneumothorax was induced were thoracoscoped. While this figure is not avail- 
able for the present series, it has been compiled for the years 1943 and 1944 for the 
Montefiore Country Sanatorium. This study shows that 78 pneumothoraces 
were successfully induced, and that 49, or 63 per cent, had a thoracoscopy. We 
have pursued the policy of subjecting to thoracoscopy patients in whom the 
preoperative outlook for l 3 ^is was not favorable, because we felt that complica- 
tions from simple thoracoscopy were nil. On the other hand, these patients 
stood a chance to gain from the operation. Inclusion of such patients in our 
series tends to give the impression that the percentage of simple inspections is 
very large, whereas actually this is not the case. 

Results of pneumonolysis are expressed in different terms by each author and 
comparisons are possible only after our figures have been translated to a com- 
parable ground. Jones reports “total good results” in 75 per cent. In this he 
includes “technically and clinically successful,” and “technically unsuccessful 
and clinically successful.” The corresponding figure in our series is 163 out of 
214 pneumothoraces, or 76 per cent, since it is evident that simple thoracoscopies 
must be omitted and onl}’’ actual pneumonolj'ses counted, as Jones has done. 
Stemmerman and Tchertkoff report their cases differentlj\ The}’’ find that their 
conversions are 68 out of 124, or 54 per cent. The corresponding figure in this 
series is 49 per cent. Ncndon reports his cases as “clinically successful” in 87.6 
per cent. The corresponding figure in this series is 76 per cent. It is erident, 
then, that our figures fall into the general range of averages, although Newton’s 
series shows good results which have not been duplicated elsewhere. 

Tlie incidence of postoperative hemorrhage seems to be subject to wide varia- 
tion. Nevlon reports no cases of mild or severe bleeding, and the incidence in 
Stemmerman and Tchertkoff ’s series is also zero. Jones reports an incidence of 
4.9 per cent, and Goorwitch reports 9 per cent. Tlie incidence in this series is 
1.7 per cent. 

Our incidence of postoperativm empyema also falls within the general r.ange. 
This scries has IG out of 401 operations, an incidence of 4 per cent. Jones’ series 
shows 2.G per cent, and Stemmerman and Tchertkoff’s scries 4 per cent. The 
latter authors have, as we do, one c.ase wliich occurred in a patient in whom a 
.simple thoracoscopy was done. Goonvitch’s series shnws an incidence of 6.3 
per rent, but this figure is high becau.sc it is not strictly comparable. Only 
actual pnrumonob-scs and no simple thoracoscopies arc included in his group, 
and this necessarily would raise his percentage. Newton’.s rc.'^ults in this rc.spcct 
arc again without duplicate inasmuch as he has no postoperative empyema. Ilis 
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careful selection of cases according to strict indications accounts for his good 
results. 

It is significant that, in the years 1937 to 1939, 128 operations were performed 
with an incidence of postoperative empyema of 8.6 per cent, and that, in the 
years 1940 to June, 1943, 273 operations were done, and the incidence of post- 
operative empyema was only 1.8 per cent. The difference is due to at least two 
palpable factors. From the physician’s point of view, the indications were 
restricted for the induction of pneumothorax. Certain far advanced, obviously 
hopeless cases were no longer approved for pneumothorax therapy and conse- 
quently did not come to thoracoscopy. Tliis automatically excludes a group in 
which complications are necessarily high. The surgeons, on the other hand, have 
gained experience and perfected their technique so that they now know exactly 
how much pneumonolysis can be combined vdth a liigh degree of safet 3 ^ 

The fatal outcome of tuberculous and mixed infection empyema in our series 
is so high that one is forced to conclude that tuberculous empyema following 
pneumonolysis is more serious than empyema complicating pneumothorax 
-therapy without operative intervention. It seems that one is more successful 
in dealing with ordinary empyema, and that lungs can more readily be reex- 
panded and thoracoplasty done. The reason may be that when empyema fol- 
lows pneumonolysis it is probably due to injury of a pulmonary tuberculous focus 
by the electrode, or to an extension of the slough into a tuberculous cavity. 

Although the incidence of tuberculous empyema in all our pneumothorax 
patients has not been compiled, this figure is again available for the small series 
of 78 patients treated with pneumothorax in the Country Sanatorium during 
1943 and 1944, Out of 78 cases in whom pneumothorax could be induced, 4 
developed tuberculous empyema, and one staphylococcus empyema, and in only 
one tuberculous empyema case had pneumonolysis been done in the proper time 
relationship so as to be regarded as a complication. The other 3 cases developed 
empyema from six months to one and one-half years after pneumothorax induc- 
tion. Although these figures are rather small to permit calculation of per- 
centage incidence, it is seen that the incidence of empj’^ema was three times as 
high in the group without pneumonolysis than in that following pneumonolysis, a 
percentage of 3.8 and 1.3, respectively. The administration of pneumothorax 
itself, then, is beset mth serious complications, and this fact ought to be consid- 
ered before judgment is passed on the high incidence of empyema following lysis. 

It does not appear necessary or desirable to aspirate all postoperative effusions 
in a routine fashion. Only a small proportion of our patients were aspirated, 
and less than 50 per cent of these showed positive bacteriological findings. It is 
likely that all these effusions are tuberculous and the demonstration of tubercle 
bacilli is determined by the limitation of our bacteriological methods. A 
transitory effusion, or one that shows a tendency to decrease, need never cause 
concern, even if accompanied by temperature elevation. If the effusion persists, 
a certain percentage may be expected to develop empyema later on. This 
percentage does not appear to be higher than can be expected during the course 
of pneumothorax therapy in general. 

We have been particularly interested in including those patients in the tabula- 
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tion on whom thoracoscopy only was done. The question arises how justified 
the physician is in recommending that adhesions be cut. The surgeon has to 
ask himself what chances he may take when he inspects the adhesions on the 
operating table. If one follows group 4 through all tabulations, it is at once 
evident that, as a whole, this group did not fare much worse than the others. 
Although favorable results attributable to the operation were obtained only in 
20.8 per cent of group 4, even this figure is significant. It is surprising that a 
considerable number of cases seem to have sputum conversion postoperatively 
although nothing was cut. Conservatism in operating is even more adrisable 
if this group is followed during the rest of their hospitalization. More than half 
of the entire group, 54.5 per cent, is found in tabulation 2 "favorable results not 
directly attributable to operation.” Fully 12 per cent did well, although no 
treatment other than discontinuation of pneumothorax and sanatorium treat- 
ment was given. This result was, of course, not anticipated and ree.xpansion 
was undertaken with later thoracoplasty in view. In the final outcome little 
difference is discernible in the four groups: 

Eventual good result {SIS pneumothoraces) 


Group 1 87.5 per cent 

Group 2 79.4 per cent 

Group 3 70.9 per cent 

Group 4 75.2 per cent 


The importance of urging caution in pneumonolysis is further emphasized by a 
glance at the incidence of postoperative empyema, and deaths attributable to 
operation. All but one empyema, and all but one death, occurred following 
complete or partial pneumonolysis. 

These considerations cannot be carried to the point where one might ask: 
Why do pneumonolyses at all? The incidence of progressive tuberculosis in 
group 1 is only 5.7 per cent as compared to 20.8 per cent in group 4. Also, 
patients in whom successful pneumonol 3 rsis is done have a better chance to escape 
thoracoplasty and their hospital stay is thereby shortened, not to mention the 
fact that thoracoplasty is distasteful to most patients who might get away vith 
pneumothorax. Another point is that the number of patients who were nega- 
tive preoperatively is somewhat higher in group 4, as one is disinclined to recom- 
mend hazardous operations in the negative patient. However, the good result 
and the lesser risk of thoracoplasty as compared to pneumothorax have been 
pointed out by those who advocate primary thoracoplasty for many patients in 
whom pneumothorax is usually performed. Finally, one gains the distinct 
impression that a complete pneumothorax can be carried along easier after the 
patient’s discharge from the institution, and these patients are less subject to 
effusions, empyemata and recurrence of active disease. 

The question if and when pneumonoh^sis should be done is, then, a very deli- 
cate problem which can only be decided from case to case by close cooperation 
between physician and surgeon. It is now our practice to subject all pneumo- 
thoraces to thoracoscopy unless they show an obviously inoperable condition 
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with complete surface adlicsions over the involved area, or unless there are very 
definite indications why pneumothorax should be abandoned immediately, such 
ns ballooning of a cavity. The figures for 1913 and 1914 arc again available and 
instructive. Onlj' 11 out of 78 pneumothoraces, or 15 per cent, were given up 
without the benefit of thoracoscop 3 ’ for one or the other of the above named 
reasons. i\iiothcr 15 per cent iverc given up for other reasons, such as empyema, 
contralateral progression and excessive dyspnea. Seven per cent did not require 
pneumonolj'sis because thej* had no adhesions, and G3 per cent were thoraco- 
Bcoped. It is our practice to do a thoracoscopy on all cases showing adhesions, 
whether the sputum is negative or positive. Although, in the earlier years, 
manj' months, at times, elapsed before the patient came to operation following 
pneumothorax induction, it is now our aim to operate as soon as the space is 
sufiicientlj’ large, if possible, within three or four weeks of induction. If an 
effusion is present prcoperativcl}’’, it must be stationarj’' or decreasing, and the 
patient must be afebrile before the case is operated on. In rare cases febrile 
patients are operated on, but these patients are special problems. 

One gains the impression from a renew of the literature that the most dan- 
gerous type of operation is the one in which adhesions are partially cut. These 
operations are included in our partial pneumonolj'sis group, although this group 
also contains cases in which some key adhesions were completely cut ivhile 
others were left. Certainly the incidence of persistent effusions and tuberculous 
empyemata is highest in the partial operations. !Mixed infection empyema is 
more common in the complete tj*pe of operation, but the figures are so small that 
even one case makes the difference between the highest incidence and the second 
highest, and certainly no definite conclusions should be drawn from them. 

bummahy 

The records of 302 consecutive patients w'ho were subjected to thoracoscopy 
during the course of treatment for pulmonary tuberculosis were analyzed. It 
was found that 40 per cent of the pneumothoraccs were benefited by the operative 
procedure directly, while another 39.7 per cent did well during the later course of 
obseiw^ation, some by the institution of other treatment. Serious complications 
were generally due to the development of postoperative empyema, the incidence 
of which was 4 per cent in 401 operations. Ten out of 16 patients who developed 
empj’^ema died, an incidence of 3.2 per cent for the total number of patients. 
This emphasizes the seriousness of an operation generally regarded as minor. 
We feel that a consen'ative attitude in approaching adliesions is justified. The 
other complications of the operation are discussed and the present plan of inte- 
grating pneumonolysis in the collapse therapy program in this institution is 
outlined. 


SUMA.IIIO 

Analizanse los protocolos de 302 enfermos consecutivos en los que se realiz6 
la torascocopia durante el tratamiento por tuberculosis pulmonar. tin 40% 
fueron beneficiados inmediatamente por el procedimiento operatorio, en tanto 
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que en 39.7% la mejorfa tard6 algdn tiempo en presentarse y en algunos basts 
aplicdrseles otro tratamiento. Las complicaciones graves debidronse principal- 
mente a la fonnaci6n de empiema postoperatorio, cuya incidencia result6 de 
4% en 401 operaciones. Murieron 10 de los 16 enfermos que manifestaron 
empiema, o sea una incidencia de 3.2% para el total de enfermos, lo cual recalca 
la gravedad de una operacidn considerada generalmente como de menor impor- 
tancia. En el tratamiento de las adherencias estd, pues, justificada una actitud 
conservadora. Disciitense las otras complicaciones de la operaci6n y el plan 
actual de incorporar la neumonolisis en el plan de colapsoterapia en la inBtituci6n 
de los AA. 
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VACCINATION WITH THE VOLE BACILLUS (WELLS)» 

Protective Value of Percutaneous and Intracutaneous Vaccination 
(Observations on Multipie Puncture Vaccination on Man) 

KONRAD BIRimAUG 

Following our first experimental series on the protective value of the vole 
bacilluB (Wells) as compared with the BCG vaccine against tuberculous infection 
in the guinea pig (1), in which we demonstrated that the vole bacillus gave a high 
degree of protection which was equal to, but not greater than that produced by 
vaccination wdth the BCG vaccine, we set out to compare the protective value 
of the multiple puncture (Rosenthal’s method (2)) and intracutaneous vaccina- 
tion of guinea pigs mth the vole bacillus. Tliis was followed by a small series 
of multiple puncture vaccinations on man with the vole bacillus. 

Animals: Thirty-six normal albino guinea pigs, which did not react to 10 mg. 
tuberculin intracutaneously, and weighed' approximately 470 g. <r = 36.15 g., 
were divided in three equal groups, each containing 6 male and 6 female animals. 
Our animals were carefully selected from a strain which had proved unusually 
resistant to inter current infection. The housing and feeding conditions were 
identical for all the animal groups. 

Immunization: The multiple puncture group of animals were vaccinated as 
follows: the animal was held tightly and the depilated skin on the right side of 
the body was washed •with 70 per cent ethyl hydrate and then mth ether. A 
few drops of a freshly prepared saline suspension of a four weeks old Dorset cul- 
ture of the vole bacillus, containing 5 mg./ml. bacilli by exact weight, were 
spread evenly over the defatted skin area "with a long needle. Our 40-needled 
automatic snapper vaccination apparatus (3) was pressed tightly against the 
stretched skin and the needle-plate was released by pressure on a button. The 
needles pierced the sldn to a depth of about 2 mm. Small petechial hemor- 
rhages appeared in the punctures when the skin was stretched. A few more 
drops of the bacillary suspension were spread over the pimctured area and the 
vaccine was allowed to dry in the course of a few minutes. No bandage was 
applied to the vaccinated area. 

The intracutaneous group of animals was injected quite superficially with 0.1 
ml. of a suspension containing 0.5 mg./ml. vole bacilli. The injection was made 
on the right side of the depilated and washed body. 

The control group was left intact. 

Vaccination reactions: The multiple puncture group showed a doubtful 
reaction one week later, while the intracutaneous group presented a red papule 
measuring on the average 6 mm. in diameter and was elevated several milli- 
meters. Two weelcs after vaccination the multiple puncture group presented 
uniformly a circular pattern of 40 red papules measuring approximately 2 to 3 

' From the Department of Medical Research, Chr. Michelsen Institute, Bergen, Norway. 
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mm. in diameter and raised a few millimeters. No desquamation, pus forma- 
tion nor degeneration was visible. The intracutaneous group presented 1cm. 
Avide greatly inflamed papules, darkly brown in color and necrotic in the centre. 
The adjoining axillary and inguinal lymph nodes were palpable in both groups. 
One month after vaccination the multiple puncture papules were still larger and 
more elevated, without any marked pus formation in the punctures. The 
imderlying tissue was now considerably thickened and the adjoining axillary and 
inguinal nodes had become pea-sized. The intracutaneous group had mostly 
formed suppurating abscesses with markedly thickened edges and infiltrated 
underlying tissue. The adjoining axillary and inguinal nodes were of similar 
size as in the multiple puncture group. Two months after vaccination the 
multiple punctures were still visible and palpably infiltrated. Desquamation 
was in progress and the inflammatory reaction was rapidly receding. The intra- 
cutaneous group presented healed vaccination lesions with nearly normal 
suppleness of the skin. The adjoining axillary and inguinal nodes were markedly 
enlarged and firm to touch in all the vaccinated animals. They persisted longer 
in the multiple puncture group than in the intracutaneous group and were 
palpable in the former as long as nine months after vaccination. 

Postvaccination tuberculin reactions: The tuberculin tests were made with 10 
mg. tuberculin intracutaneously. The reading was made forty-eight hours 
later and our minimum requirement for a positive reaction was an induration 
measuring crosswise 10 mm. and when the sldn was folded upon itself 4 mm. 
Half of this thickness multiplied by the two diagonal diameters of the indurated 
area should give us the approximate volume of the indurated area, as for example : 
2 X 10 X 10 = 200 mm®. 

One month after vaccination each animal in both groups reacted to tuberculin. 
The average reaction was 1,009 mm.® induration and 33 nun.® central necrosis 
in the multiple puncture group and 646 mm.® and 15 mm.®, respectively, in the 
intracutaneous group. Three months later the multiple puncture group gave 
2,043 mm.® induration and 78 mm.® central necrosis and the intracutaneous group 
1,592 mm.® and 56 mm.®, respectively. It is quite apparent that the strongest 
allergy was produced by the multiple puncture method. The difference between 
the two groups was statistically significant at both times. 

Virulent test inoculation: Ninety days after the vaccination with the vole 
bacilli, all animals in the multiple puncture, intracutaneous and control groups 
were inoculated subcutaneously in the left leg vdth 0.000,01 mg. (by culture 
146 viable) human virulent tubercle bacilli ("Tuxen”). This dose killed the 
average guinea pig in approximately 200 days. 

Poslinfection tuberculin reactions: Two months after the virulent inoculation, 
intracutaneous tuberculin tests were done with 10 mg. tuberculin on all the 
animals. TISvo days later we found that all the controls had become strongly 
positive and the inmumized animals reacted uniformly positive. The control 
group showed an average induration of 2,316 mm.® and central necrosis 289 mm.*, 
the multiple puncture group 1,945 mm.® and 94 mm.® and the intracutaneous 



VACCINATION’ WITH THE VOLE BACILLUS 


43 


group 2,106 inm.* and 124 mm.*, respectively. It is perhaps presumptions to 
read into the differences in reactivity towards tuberculin that the virulent 
tuberculization progresses slowest in the multiple puncture. group. Tliis suppo- 
sition must await later verification. 

Poslvifcdion weight curves: Chart 1 depicts the average weight curves for the 
three groups of animals for the duration of the experiment. It becomes quite 
apparent that the multiple puncture gi-oup fares best and its weight curve follows 
the normal groudh increments for guinea pigs, with notable exceptions for 4 
animals which lost weight towards the end of the experiment. But the intra- 



Chart 1. Average weight curves of 12 animals in each of the vole bacillus vaccinated and 
the control groups. 


cutaneous group began to lag behind the multiple pimcture group from the 
seventh postinfection week. 

Mortality: The first control animal died of generalized tuberculosis 109 days 
after the virulent inoculation and the last animal 257 days after inoculation, with 
an average longe\dty of 187 days for the control group. Only one multiple 
puncture group animal died spontaneously of generalized tuberculosis 247 da3rs 
after the virulent inoculation. Four animals in the intracutaneous .group died 
spontaneously of generalized tuberculosis 242, 257, 264 and 265 days, respectively, 
after the virulent inoculation. The remaining surviving animals were killed 
between 265 and 270 days after the virulent inoculation in order to compare the 
degree of tuberculosis with those of the spontaneously dead animals. 

Macroscopic tuberculous involvement: By making use of the macroscopic scoring 
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TABLE 1 


Comparative statistical analysis of significant deviations in vaccinated groups placed against 

the control group 


ORGANS 

iTOLTIPtE rCKCnJXE CROGP 

IKTSJ^CUXAKEOGS GTtOTJ? 

CONTROL 

GROOP 

Average 

t 

P 

Average 

t 

p 

Average 

Lymph nodes 






HBH 


Knee left ml 

0.10 

1.536 


0.12 

1.392 

0.20 

0.37 

Knee right ml 

0.01 

3.62S 


0.10 

0.612 

0.55 

0.05 

Sup. inguinal left ml 

0.48 

3.993 


0.61 

2.819 

Ha 

1.36 

Slip, injpiinnl ml. . . 

O.IB 

3.520 


0.31 

0.779 

BBS 

0.38 

Deep inguinal left ml 

0.09 

2.041 


0.12 

1.727 


0.24 

Deep inguinal right ml 

0.01 

3.675 

1 <0.01 

0.06 

1.306 

0.25 

0.10 

Femoral left ml 

0.22 

3.239 


0.42 

1.352 

0.25 

0.63 

Femoral right ml 

0.18 

2.812 

■RjRI 

0.37 

0.794 

0.45 

0.49 

Cervical left ml 

0.20 

2.844 


0.18 

2.825 


0.48 

Cervical right ml 

0.17 

2.572 


0.17 

2.572 


0.38 

Trach. bronch. left ml 

0.40 

4.126 

Klwnl 

0.64 

2.827 


l.Oi 

Track, bronch. right ml 

0.35 

4.150 

<0.01 

0.55 

2.811 


0.96 

Amlla left ml 

0.19 

2.246 

Ha 

0.26 

1.311 


0.38 

Axilla right ml 

0.17 

3.724 

B 

0.19 

4.123 

<0.01 

0.36 

Spleen g 

2.0 

3.185 

<0.01 

2.9 

0.745 

0.45 

3.6 

per cent 

O.S 

4.900 

<0.01 

0.5 

2.929 


0.9 

Liver g 

43.9 

2.450 

0.04 

3S.8 

0.816 


35.6 

ml 

44.4 

2.597 

0.03 

38.2 

0.551 

0.60 

35.8 

per cent 

5.8 

4.973 

<0.01 

6.9 

2.400 


8.5 

Lungs g 

9.6 

2.835 


10.9 

1.808 

0.10 

14.0 

ml 

10.2 

4.432 


12.6 

2.910 


17.8 

per cent 

1.4 

5.684 


1.8 

4.454 

<0.01 

3.4 

Total lymph nodes g 

4.1 

5.532 


6.6 

3.645 

<0.01 

13.0 

per cent 

0.6 



1.2 


BSl 

3.1 

Efficiency per cent 

75.0 



41.7 



Note; Significant deviations from the control group are italioiaed. 


of tuberculous involvement in the guinea pig elaborated by Petroff and Stcenken. 
(4), ve found the following: 


Tuberculosis; ++++ +++ 

Control group: 11 I 

Multiple puncture: — 4 

Intracutaneous puncture: 5 1 


++ 

2 


+ 0 

1 7 

1 3 


It is quite apparent from the macroscopic examination of the spontaneously 
dead and killed animals that an absolute immunity against a \irulcnt tulierculous 
inoctilation is not generally produced by vaccination with the vole bacillus, 
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neither by the multiiile puncture nor by the intracutnneous modes of administer- 
ing the vaccine. But the most cfTectivc prolongation of the process of tuberculi- 
zation ^Yas observed in the multiple puncture group, although the intracutaneous 
group shovud a considerable protection. 

As on previous occasions ^Ye have chosen the quantitative approach for assess- 
ing the difference in tuberculous hyperplasia in the variously vaccinated animals, 
as it must be readilj’' admitted to be more objective than the less exact subjective 
description of the degree of tuberculous involvement in terms of one or more 
pluses. 



Chart 2. Average volumes (ml.) of various lymph nodes in the vole bacillus vaccinated 
and control groups of animals. 


Quantitative assessment of tuberculous hyperplasia: The procedure of determin- 
ing the exact volume (by water displacement) of the various lymph nodes and 
viscera, the actual weights of the pooled lymph nodes as well as of the spleen, 
^ liver and lungs, and conversion of these weights into percentage of the animal’s 

4 body weight, has been described in our previous articles (5). The statistical 

analysis of these complete data was done by the method for comparison of two 
comparable means (x and y) by Fisher (6). We have again chosen to reject 
as insignificant any mean value of P (probability) which exceeds 0.01. The 
symbol P g 0.01 signifies, therefore, that the observed mean deviations bearing 
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this or smaller values, must be considered to have absolule statistical significance 
and cannot have occurred by chance alone (7). In Fisher’s 1938 tables for 
distribution of i (quotient expressing the deviation as a multiple of its probable 
error), we find that P g 0.01 requires that t ^ 2.819 when each group contains 
12 animals or samples. Everj' difference having absolute significance is italicized 
in table 1. 

In order to facilitate the understanding of the numerical values of the various 
differences in size of lymph nodes and weights of these and the spleen, liver and 
lungs in per cent of the animal’s bodj' weights, we have reduced these data to 



Chart 3. Average weight of spleen, liver, lungs and total lymph nodes (pooled), ex- 
pressed as per cent of the animal’s body weight. 

charts 2 and 3. From these we learn that the most effective immunization with 
the vole bacillus against a virulent tuberculous infection is afforded by the 
multiple puncture method. The protection offered by the intracutaneous tech- 
nique is nevertheless considerable. But by and large we learn from the bottom 
of table 1 that the efficiency per cent is 75.0 for the multiple puncture group and 
41.7 for the intracutaneous group when all the assessable factors are taken into 
account. 

From these quantitative data we maj*^ conclude that the vaccination vdth the 
vole bacillus offers a relatively high protection against a test infection with 
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vinilont human tiilxuvle l)acilli and that tlio imiltiplr* pimcUiif method yielh 
rcsulls which lie slight ly ahead of tho-^ observed with the intra cutaneous niethn<l. 


MULTll’Li: I’KN'CTniK VOLK UAriLH'S VACCI.VATION' IX MAX 


Our previous extensive cx|wrimentations with the vole bacillus on the u'-ual 
laboratory animals furnished us with proof of the relative innocuousne^s of this 
bacillus. We had likewise obtained significant proofs of the relatively elTective 
immunizing powers of this vole bacillus against a test infection in the laboratory 
animals with virulent human tubercle bacilli. We were convinced from thcK* 
experiments, however, that the vole bacillus failed to furni-h a greater protection 
against a virulent tuberculous infection in the laboratory animals than that 
afforded by the U(T5 vaccine. In fact we expressed a jweference for the liCtl 
vaccine on the ground that its virulence or avirulence offered a slightly givater 
margin of safety for the laboratory animals than does the vole bacillus when 
the latter is administered parenterally in gi-e;iter doses than t ho^' recommendable 
for experimental use. Xevertheless. we felt it urgently neces-ary to a— •<\‘-s the 
value of th(‘ vole bacillus as a vaccine on man inasTiiucb as we knew that our 
Swedish colleagues, Wahlgren, t)lin and Widstrom fS) :infl Arvid Wallgren (h), 
already had embarked upon such experimentation on humans, on the basi^ ttf 
much less exiM'rimenlal exi)erience with the vole bacillus than we had gained. 

With the kind coojjcrat ion of the j)hy.-ician-in-chief at the Xeeveiig.-i.'irdcn 
Insane Asylum at Bergen. Dr. Dahlo, we were permitted to vaccinate IS 
adult patients who failed to react to 1 mg. l»ilxMculin injected ini racntaneously. 
'Fwelve wem women between 17 .and -M year^ of age and ('» weit> men IvUwcen 17 
and 11 years of age. .\tl the patiejits were in good physical condition .ami 
amlnil.atory f manic-depressive p-ycluw's). 

'I'lie skin on the lateral asjKa-t of the right arm was cleau'-'al thoroughly with 
ether. .\ ■! x 1 cm. .sterile cigarette-pai)er was moistened with a n mg. ‘ml. vole 
bacillus suspension in a .sterile I’elri dish. The ]iaj>er was jtlaced <tn the ethei- 
cleansed .skin. 'I'he cock of our lO-needlctl atitomalic vaccination apj>.arat)!s 
was drawn uj), the end-pkite w.as prc.ssed against the j).aj>er while the button was 
pre.ssf'd which ivlcas<'d the needle-|)late. 'i’he vaccination was finished and the 
!irm was held tightly in order to stretch the skin and oi>en widely the pum *. me- 
in the skiti. .\fter two minut<‘s' drying of the vaccine, the .•um w.as re!e;t-* d .'-nd 
no bandage apjtlied to the vaccinated ama. 

.\1I the vole bacillus vaccinated patienl- pn'sented 1 to2mm.itd p ipuh s f.\<. 
wc<’ks afterwanls. These inctx-aM'd in sire and mea-uted Tm t nun, within 
month. Five )>m‘'ons pn'M'iited a few pusttileil papule-. Xo iti king tm! gi !;■ j.d 
indisposition w;is complained of. 

One month tifter vac<anation. the I’iiquet siraleh te-t w.i- <i<>ne i-n alj ;|ie 
vaccinated ixasons. Two i lay,- l.ater p.at jen.t s -hoe i .i m<ee i h.-.n tmu. intd' ; - 
tion, i'J pn'siu\t<'d .'5 to ! mm. aiitl .'t .apptoxintateiy "J nnn, tjO. ... , 

patient <iid not imiet at ail. 


d’wo tnonths aft<a \ aeeinat ion tlw Bisfp.a-t Ueii 
with the Matitoux inti.HMitatieous 1 ,.-; with ’ n.u te,?. 


s* V. „■ 
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patients reacted with more than 4 mm. infiltration (average 5.1 ±1.3 mm.) 
to the Pirquet test. The h'lantoiix test with 1 mg. tuberculin gave e.vcessively 
strong reactions varying from 17 x 17 mm. infiltration to 32 x 40 mm. Beside 
the nearly vesicular infiltration, many of the vaccinated persons presented a 
ljunphangitic-like rubor which extended far beyond the infiltrated area. 

The vaccination papules were now markedly elevated, deeply red and each 
surrounded by a pink halo. The average diameter was 3 to 4 mm. and the height 
above the skin surface 1 to 2 mm. Desquamation was already in progress and a 
few patients showed scabs after the pirstides had rcsorbed. We liad a definite 
impression that the papules were much more angry than those observed after 
BCG vaccination with 5 mg. /ml. vaccine (figure 1). 

All the 18 patients were reexamined one j'ear after vaccination. Eveiy one 
presented deeph' brovmish-rcd pigmented papules, measuring approximate I3' 1 
to 3 nnn. in diameter and 1 to 2 mm. in height. The underljdng skin was mark- 
edl}'^ infiltrated. Some of the papules were capped b}*^ a brawnj'^-colored crust 
The adjoining axillaiy nodes were not palpablj' eiilarged, or tender to toucli 



Fig. 1. Showing multiple puncture pattern eight weeks after vole bacillus 5 mg./ml. 
vaccination on man. 

The patients had not undulj'^ complained about anj^ itching or tenderness in the 
vaccinated area. But from the appearance of the papules, it was quite apparent 
that permanent and pock-like marks would result. 

The Pirquet tuberculin scratch test was positive in eveiy one of the vole 
bacillus vaccinated persons and measured in excess of 4 mm. infiltration (ar-erage 
4.9 ±1.2 mm.). The h'lantoux intracutaneous test with 1 mg. tuberculin gave 
uniformly strong reactions varying between 20 x 20 mm. and 35 x 45 mm. infiltra- 
tion. Vesicular infiltration Avas present in onlj’^ 3 patients and the eiythematous 
reactions were likewise marked^ reduced from those observed two months after 
vaccination. 

No tuberculous disease was demonstrable in anj'^ one of the Amle bacillus 
vaccinated patients. 

A control series of 12 Avomen and 6 men of approximately the same age as 
those emploj^ed aboA^e Avas simultaneouslj’^ Amccinated Avith 5 mg./ml. BCG b 3 '^ 
the multiple puncture method. Fifteen of these presented red papules m all 
the 40 punctures tAvo months afterAvards. The papules measured approximate 
2 to 3 mm. in diameter and 1 to 2 mm. in height. No pustules AA'ere obserA^ed. 
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The Pirqiiot scratch test was completely negative in 7 persons and only slightly 
positive (average 3.4 ±1.3 mm. infiltration) in the remaining 11 persons. The 
Mantoux intracutaneous test with 1 mg. tuberculin was negative in the 3 persons 
who presented no lesions at the site of vaccination. The test was positive (more 
than 10 X 10 mm. infiltration) in the 15 persons who showed vaccination papules. 
The strongest reaction measured 27 x 24 mm. infiltration. Wlien these 15 
successfully BCG vaccinated persons were reexamined one year after vaccina- 
tion, none presented any visible papules at the site of vaccination. We could 
barelj' discern pinpoint white marks in some of the completely healed vaccination 
papules. The adjoining axillary nodes were in no ease palpably enlarged. Most 
of the BCG vaccinated persons reported that the papules disappeared rapidly 
three to four months after vaccination. 

The Pirquet tuberculin scratch test, done one j’ear after the BCG vaccination 
test of the 15 successfully vaccinated persons, was wholly negative in 9 and 
only slightl}' positive in the remaining G (average 3.7 ± 0.9 mm. infiltration). 
The Mantoux test with 1 mg. tuberculin was whollj’^ negative in 7, slightly posi- 
tive (5 to 8 mm. infiltration) in 3 persons and positive (more than 10 x 10 mm.) 
in 5 persons. No tuberculous disease was found in any one of these persons. 
Revaccination was done in the 7 pereons who gave a negative Mantoux test. In 
5 of these we observed fully developed BCG papules three to five days after 
revaccination with 50 mg./ml. BCG vaccine, while normally the papules do not 
appear before two weeks after vaccination. This accelerated allergic response in 
spontaneously desensitized BCG vaccinated persons was clearly described by 
Willis (10) in guinea pigs. 

It should be mentioned that we usually employ 50 mg./ml. concentration of 
BCG vaccine for the multiple puncture method in man in order to obtain ap- 
proximately 95 per cent positive Mantoux tuberculin tests two months after 
vaccination and bj’- using 1 mg. tuberculin. In the same series of Mantoux 
reactors we obtain onl}’- approximately 45 per cent positive Pirquet tuberculin 
scratch tests (11), which proves that the Pirquet test is a much less sensitive 
detector of BCG vaccination allergy than the Mantoux 1 mg. test. 

From the human experiments with the vole bacillus vaccine and the BCG 
vaccine applied vith the multiple puncture method, it becomes quite apparent 
that the vole bacillus vaccine is considerably more virulent and produces a 
stronger allergy and more lasting vaccination papules than the BCG vaccine. It 
is possible that a lesser concentration than 5 mg./ml. of vole bacilli might produce 
a lower degree of allergy and blemishing vaccination marks. But by and large 
we cannot escape the impression that the vole bacillus is less suitable as a vaccine 
on man than the BCG vaccine, which already holds a unique place as a relatively 
safe and effective prophylactic means against tuberculous disease. 

CONCLUSIONS 

Multiple puncture or intracutaneous vaccination of guinea pigs with the vole 
bacillus (Wells) produces no absolute but a relatively high protection against a 
test infection with virulent human tubercle bacUli. 
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Tlic multiple puncture method of vaccination yields protective results which 
lie slightly above those observed after the intracutancous vaccination method. 

Multiple puncture vaccination of human adults with the vole bacillus (Wells) 
produces more permanent vaccination mnrk.s and stronger tulx:rculin reactions 
than a similar vaccination with BCG, indicating a les.«er margin of safety for the 
vole bacillus as a vaccine for use on man. 

CON'CLXJ.SIO,N*n.S 

La vacunacidn do los cobayos con la t<$cnica do multipuncidn o intracutdnea 
con cl bacilo del microto (Wells) no facilita protcccidn nbsoluta, pero si relativa- 
mente alta contra una infcccidn dc onsayo con hacilos tuborculosos humanos 
virulontos. 

La tdcnica dc la multipuncidn da rcsultados protcctorcs ligeramente superiores 
a los dc la vacunneidn intracutdnea. 

La vacunacidn dc los adultos Inimanos con la td-cnica de la multipuncidn con 
el bacilo del microto (Wells) produce cicatrices mds permanentes y rcacciones 
mds podcrosas a la tubcrculina quo una vneunneidn semejante con BCG, lo que 
indica que cl bacilo del microto muc.st,ra menos margen dc seguridad cuando se 
emplea como vacuna cn cl hombre. 
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infection administered by inhalation they might be attributed to technical 
failures but, since simple injection experiments likewise "failed,” we are inclined 
to suspect that the organisms themselves were at fault, for by the latter method 
they must certainly have been implanted in the tissues. Spontaneous dissocia- 
tion with persistence of only avirulent dissociants now seems the most hlcely 
explanation. Perhaps the commonest cause of such spontaneous dissociation is 
slight variation in the composition of the culture medium. Evaporation of 
water with concentration of mineral salts has been found to exert a potent 
influence. To avoid this possibility we now mark the height of the fluid level 
upon each container on tubing fluid media; if there has been any evaporation 
before use, sterile, distilled water is added to make up the deficiency. 'Whenever 
such temporary loss of virulence has occurred we have been able to retrieve the 
more virulent parent strain since stock cultures are transplanted every twenty 
days in both of our laboratories, the one at the Sanatorium and the other in 
Saranac Lake. 

The rare, isolated case of apparent increase in virulence for normal guinea pigs 
is probabty best accounted for on the basis of variation in host resistance. 
Cummings (3) demonstrated tliat the bacteria recovered from such progressive 
lesions exhibit typical Rl colony structure and produce only normal, self-limited, 
primary tubercles on subinoculation into other guinea pigs. Others (4) have 
reported similar results. 

The progressive tuberculosis regularly produced by the Rl strain in silicotic 
guinea pigs is merely a manifestation of the general principle first demonstrated 
by Gye and Kettle (5) that most types of Mycobacterium tuberculosis grow with 
unusual rapidity in freshly formed silicotic lesions, especially those with necrosis. 
These investigators proved that human type tubercle bacilli would proliferate 
without restraint in a silica abscess produced by injecting fine quartz beneath 
the skin of a white mouse but that, in abscesses produced by chemical irritants 
like croton oil or turpentine, these bacteria multipl}'- no more rapidly than in 
normal host tissues. They also showed that small doses of human type tubercle 
bacilli, which produce only transitory lesions m normal rabbits, cause chronic 
and ultimately fatal tuberculosis m rabbits vith associated silicosis. We ex- 
tended their observations to include the effects of the low virulent Rl strain upon 
silicotic guinea pigs. We demonstrated that, regardless of the -method of in- 
jection, whether by inhalation or by subcutaneous injection, the Rl bacilli would 
generally produce progressive tuberculosis in guinea pigs inhaling quartz dust. 
We also proved that partially healed Rl inhalation tubercles in the lungs could be 
reactivated and caused to spread by subsequent exposure to quartz dust (6). 
We confirmed the observation that other types of tubercle bacilli of full virulence 
for different animal hosts likemse multiplied more promptly and more abun- 
dantly in fresh silicotic lesions; however, the ultimate results were not so striking 
as with Rl organisms because the ^drulent bacilli produce progressive disease 
even without the added factor of silicosis. 

A striking exception of this generalization was encountered when we attempted 
to substitute acid-fast organisms, long under artificial cultivation, which pro- 
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duced nothing but transitoiy local abscesses on injection in large doses into 
normal guinea pigs. Inhalation infection in silicotic guinea pigs was unsuccess- 
ful Avith three aAoi-ulent strains: “B2,” a bovine strain under laboratory culti- 
vation for tAventy-one years; “E. L. T,” one of human origin Avhich had likeAA-ise 
lost all capacit}'^ to cause anything but local reaction; and a transplant of BCG, 
AA'hich had been carried on potato ox bile for several j'^ears and Avas incapable of 
producing progressive lesions. In all three cases the amount of tissue reaction 
AA^as essentially the same in silicotic as in nonnal guinea pigs. At the time it AA'as 
merely concluded that none of these strains had retained sufficient Aurulence to 
be influenced by the silicotic environment. 

These experiments provided added assurance that the Rl strain differed from 
others maintained on artificial media for prolonged periods and that it actuallj" 
maintained a limited degree of Aurulence AA'hich AA'as capable of responding 
promptly to favorable alterations in enAuronment. This Avork Avas done in 1930 
AA'hen AA'e AA'ere exploring the possibilities of dissociation AA'ithin the animal bod5L 
The expei'iments AAuth completely avirulent strains seemed to proA'e that groAA'th 
in silicotic soil AA'ould not pennit redissociation AA'ith the development of virulent 
variants. It AA'as then decided to explore the possibilities of dissociation in the 
case of the Rl strain, and DoAvd (7) Avorked for several years in the Saranac 
Laboratory to learn Avhether there AA'as eA'idence to support the lypothesis that 
silicotic tissue might favor dissociation of Rl microorganisms AA'ith a resultant 
preponderance of A'irulent variants. He succeeded in demonstrating A'ariation 
in colony structure in cultures recovered from infected silicotic guinea pigs but 
these variations AA’ere not reproducible on subculture nor did the different types of 
colony exhibit differences in vinilence for animals. All of them pi'oduced some 
self-limited tuberculosis. Unfortunately DoA\'d used gentian violet egg medium 
AA'hich has subsequent!}' proved most unfaA'orable for such studies. ShortI}' 
thereafter Steenken likeAA'ise attempted to dissociate the Rl strain AA'ith similar 
results. 

NcA'ertheless, accumulating evidence continued to suggest that spontaneous 
dissociation occasionally occurred AA'ith this organism as it did AA’ith other strain.s 
groAA'n for a long time on artificial media. Sometimes a transplant of Rl Avoukl 
produce no more disease in either normal or silicotic guinea pigs than any of the 
completely aA'h-ulent strains. Our problem AA'as to demonstrate cA'idence of 
dissociation in vitro and to proA’e that avirulent A'ariants could lie pi’oduced at 
AA'ill. Using ncAA' methods that had been developed in the meantime for di.^ssoci- 
ating the human strain H37 (8, 9), dissociation AA'as finally accompli.slied and, 
through the process of aging, a stable A'ariant AA’as finally obtained that had no 
virulence for normal or silicotic guinea pigs. The more vii’ulent variant is still 
obtained only from cultures groAA'n under ojitimum conditions. It should be 
pointed out that each of these A'ariants can noAA' be produced at AV'ill but that IaoIIi 
forms do not develop in the same culture tube; entirely different conditions are 
necessary for the groAA’th of each. The data Avhich folloAA’ deal AA’ith the methods 
])}' AA’hich dissociation AA’as accomplished and results of tests of viralence innomial 
and silicotic guinea pigs. 
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E5CPERIME3SiTAL BATA 

(1) The virulent variant: As indicated, tins variant normally preponderates 
in subculture maintained \mder optimum conditions. These conditions are as 
follows: The organism is grown on the surface of Proskauer and Beck’s fluid 
synthetic medium of pH 7.0 to 7.2. Best results are obtained if transplants are 
made every fourteen to twenty days. 

Cultures of the organisms should be checked occasionally for colony growth 
characteristics. This is done by seeding very dilute suspensions of the organisms 
in physiological saline solution on a solid egg medium. The resulting growths 
are studied and, if marked changes in colonj'- structure are noted, only those 
colonies of typical morphology (plate 1, figures 4, 5, 6) are removed and sub- 
cultured on Proskauer and Bede’s synthetic medium. 

As stated before, it is extremely important that the fluid component of the 
media in the flasks or bottles be maintained at the original level. Any evapora- 
tion that has occurred must be made up by the addition of sterile distilled water 
added under aseptic conditions. 

The optimum temperature for good growths is 37.5°C. A proper oxygen and 
carbon dioxide exchange must be maintained during grovdh. This can easily be 
attained by plugging the bottles lightly with absorbent cotton. 

(S) The avindent or “resistant” variant: To secure stable colonies of this 
variant tire following procedure has been employed: 

Standard cultures of Rl microorganisms were planted on tubes of both Corper’s 
egg-yolk and on Steenken and Smitii’s medium (10) of pH 6.2. Tubes that 
exhibited good growib at the end of fifteen days were "aged” by keeping them in 
tlie incubator at 37.5°C. for one hundred and fifty days. At the end of this 
period the parent colonies had lost their original structure and had become 
transfomred into a homogeneous viscid mass. In the midst of this area of lysis, 
secondarj’’ “resistant” organisms had growm to form new colonies. These 
“resistant” colonies w'ere picked and subcultured on the same kind of media, 
whereupon they exliibited typical resistant growth characteristics (plate 1, 
figures 1, 2, 3). The degree of differentiation was more pronounced on Corper’s 
medium than on Steenken and Smith’s medium. 

In order to be certain that the same phenomenon would occur w’hen growdh 
proceeded from a single del of the parent R1 culture, a suspension wns made 


Plate 1 

Fio. 1. Resistant colony growth Steenken and Smith’s medium pH 6.2, thirty-day 
growth, X S.5. 

Fia. 2. Resistant colony growth, Steenken and Smith’s medium pH G.2, forty-five-day 
growth, X 8.5. 

Fig. 3. Resistant colony growth, Steenken and Smith’s medium pH 6,2, ninety-day 
growth, X S.5. 

Fig. 4. Virulent variant colony growth, Steenken and Smith’s medium pH 6.2, forty-day 
growth, X 8.5. 

Fig. 5. Virulent variant colony growth, Steeuken and Smith’s medium pH C.2, seventy- 
five-daj' growth, X 8.5. 

Fig. 6. Virulent variant spreading colony growth, Steenken and Smith’s medium pH 
G2, forty-five-day growth, X S.5. 
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from a typical El colony (plate 1, figures 4, 5) which had been groRTng on 
Steenken and Smith’s medium for forty days. This suspension was diluted and, 
using a micromanipulator, a single bacillus Avas isolated and inoculated upon the 
same medium. The resultant culture was allowed to age as previously described. 
Lysis occurred in this single-cell culture as in the parent El culture, and, sub- 
sequently, it gave rise to the same type of secondaiy resistant growth. 

VIRUEENCE TESTS IN NOR.AtAL GUINEA PIGS 

The secondary resistant form of colony from the single-cell strain remained 
stable for five generations on artificial media. A turbid suspension of such 
colonies was inoculated into 40 normal guinea pigs — 10 subcutaneously, 10 
intratesticularly, 10 into the brain and 10 by inhalation. The animals injected 
subcutaneously developed small caseous tubercles at the site of inoculation, but 
the area healed in ninety days, leaiung no macroscopic evidence of disease. 
Intratesticular injections likem'se produced only local caseous foci irhich were 
even smaller than those following subcutaneous injection. Intracerebral 
injection of 0.5 mg. caused diffuse and focal proliferation of mononuclear and 
l 3 Tnphoid cells vnthout caseation. All of these animals remained well and were 
sacrificed four months after injection. Inhalation infection likewise caused only 
microscopic foci of proliferation which resolved and disappeared after four 
months. 

The behavior of the resistant variant of El was strildngly different from that 
of the parent culture similarly tested in a parallel control series. With the latter, 
both subcutaneous and intratesticular inoculations produced caseous foci which 
pereisted for a year or longer; and in a few animals disease was found in the liver 
and spleen. None of the guinea pigs in this series dcAmloped progressive disease 
within a period of eighteen months. Intracerebral inoculation AAuth the parent 
El colonies produced caseous foci in the brain usually followed bj’’ death mthin 
four months. Inhalation infection produced the usual subpleural tubercles in 
the lungs, 2x2 mm., with caseous centres which persisted up to eight months and 
then started to retrogress. Aside from extension to the tracheobronchial nodes, 
there were no extrapuhnonary lesions. 

VIRULENCE TESTS IN SILICOTIC GUINEA PIGS 

Brain: Ten male albino pigs were given an intracerebral injection of 0.3 cc. of 
a 1.37 per cent salt solution suspension of 1 to 3 micron quartz particles, a dose 
equivalent to about 400 mg. of SiOj. At the end of fifty days, 5 of them with a 
like number of untreated controls were inoculated intracerebrally with 0.5 mg. 
of the resistant type R1 growth, and the other 5, also nith 5 untreated controls, 
were inoculated with 0.5 mg. of the parent El colony. In both silica-tested 
series the bacilli were administered as near as possible to the area where the 
quartz had been injected. All animals inoculated with the resistant type organ- 
isms, both controls and those previously injected with silica, were still fiving one 
year later. When killed they showed no macroscopic evidence of disease. The 
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animals tliat received the typical Rl variant plus silica died within two months 
after inoculation ; the nonsihcotic controls injected with the same variant survived 
for four to five months. 

Histologically, the early reaction (thirty-nine to forty-one days) of normal 
hosts was essentially the same vdth both variants; it consisted of diffuse and 
focal infiltrations of mononuclear and lymphoid cells, vdthout evidence of 
caseation. In animals whose brain had been injected forty-eight days previously 
with particulate silica, the reaction was much more extensive and there were 
wide-spread areas of coagulation necrosis. 

Inhalation infection: In order to confirm these preliminary findings a larger 
inlialation experiment was performed which involved 103 guinea pigs exposed to 
crystalline silica in the form of chalcedony (flint). By our customary procedure 
(11), 75 guinea pigs had been exposed for eight hours a day, six days a week for a 
period of six months to a dust concentration averaging 100 million particles per 
cubic foot of air. At the end of this period, 5 were sacrificed to establish the 
amount of dust reaction, 14 were reserved as further dust controls and 56 were 
given inhalation infections, half of them vdth the parent III strain and the other 
half with the resistant dissociant. At the same time, 14 nondusted controls were 
similarly infected with parent strain III bacilli and a like number with resistant 
dissociants. Twenty-eight of each dusted infected group were returned to the 
dust room to remain for the balance of their lives while the other half of the two 
dusted groups were kept with the infection controls in a normal atmosphere. 
Members of each group were sacrificed at intervals of one and one-half, two, two 
and one-half, four and six months after infection. 

The concentration of dust in this experiment was purposely reduced to about 
one-tenth of that usually employed in order not to obscure the picture of over- 
whelming silicotic changes. We probably reduced it too much to produce 
maximal effects but nfevertheless the influence of the silicosis upon the two tjrpes 
of infecting organisms was obvious. At the end of the six months’ dust exposure, 
gross inspection of the microscopic sections revealed no silicotic lesions. This 
result was anticipated for exposure to ten times the concentration of pure quartz 
or flint likewise regularly produces no reaction visible on gross inspection. How- 
ever, with higher atmospheric concentrations enough dust accumulates in the 
lungs within six months to cause silicotic nodules to develop during the following 
six months even if the animals are removed to a normal atmosphere. With the 
comparatively low concentration of 100 million particles per cubic foot of air 
this did not happen nor did a further exposure of another six months produce 
mature silicosis in the limgs. Nevertheless, the tracheobronchial Ijunph nodes 
accumulated sufficient quantities of flint dust to produce obstructive lesions in 
this location and there were immature silicotic foci within the lungs themselves. 
These were apparently adequate to influence the behavior of the superimposed 
infection, although the differences between dusted and infection control animals 
were not as marked as might have been for the purposes of this experiment. 
Reaction to the inhaled flint accentuated the response to the more virulent parent 
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strain R1 microorganisms but had no effect upon those of the resistant disso- 
ciant colonies whose effect was greater in the silicotic tlian in the normal guinea 
pjg- 

In the normal animals not exposed to dust, the parent strain behaved typically. 
Macroscopic, caseous tubercles developed in the lungs and tracheobronchial 
lymph nodes with microscopic noncnscous foci in the spleens of about a quarter 
of them. After four months the pulmonary lesions had begun to heal and by the 
sixth month resolution had brought about a marked reduction in the number of 
subpleural tubercles. Complete healing with resolution of all the lesions would 
presumably have occurred as it regularlj’’ does vdthin a period of eighteen to 
twenty-four months but the experiment was terminated at the sixth month. 
The successive stages of healing by resolution have been described previously 
( 12 ). 

The resistant dissociant in normal guinea pigs produced grossly visible pulmo- 
nary lesions in only occasional animals (4 to 14) and these changes were not typical 
tubercles. Reaction was limited to focal collections of monocytic cells infiltrated 
with a small number of neutrophilic and eosinophilic polynuclear Ieucoc 3 ies. 
The extent of the lesion was rarely sufficient to obliterate included air spaces and 
thus produce a compact nodular tubercle. Caseation was detected in only one 
lesion of the entire series. "With healing, which was well advanced by two and 
one-half months, there was only slight thickening of alveolar walls in a localized 
area due to the persistence of a limited number of monocytic cells. Lymph node 
lesions were essentially the same as those in the lungs. 

In silicotic guinea pigs, the parent strain manifested typical behavior, although 
as previously intimated the amount of silicosis was insufficient to permit maximal 
effects upon the infection within a period as short as six months after its adminis- 
tration. Both the number and the size of the tubercles in the silicotic animals 
were greater than in the undusted controls. Paradoxically there were more 
tubercles in the subgroup kept in a normal atmosphere after administration of 
infection than in the other subgroup that was returned to the dust house for six 
months. In the control series the average number of subpleural tubercles was 
approximately 8; in the dusted series infected and then kept in a normal air, 10; 
and in the series kept in dust both before and after infection, 16. However, un- 
like the controls, all animals exposed to dust developed not only subpleural lesions 
that could readily be counted but a variable number of lesions in the deeper por- 
tions of the lungs. The average diameter of the R1 tubercles in a normal guinea 
pig is about 1 mm., in silicotic guinea pigs it varies between 2 and 4 mm. In the 
control series, as previously indicated, the number of tubercles decreases at each 
successive sacrificing period; in dusted animals there is an increase. 

In this experiment the actual numbers of subpleural tubercles counted in 5 
undusted controls sacrificed at six months were 0, 1, 4, 7 and 9; in 5 animals in- 
fected after a six-month dust exposure and then returned to the dust house, 6, 
15, 5, 5 and 6; and in 6 guinea pigs similarly exposed but kept in a normal atmos- 
phere, 20, 25, 15, 25, 40 and 40. One member of the latter subgroup sacrificed 
eight weeks after infection had developed generalized chronic silico-tuberculosis 



R1 STRAIN OF TUBERCLE BACILLUS 


59 


^with pulmonary cavities and massive disease of the spleen and liver. If the 
experiment had been continued for another six months, experience leads us to 
believe that this result would have been attained in a majority of the long-term 
survivors. Progressive disease of this nature has been described elsewhere (6). 

The resistant dissodani had no such effect in silicotic animals. Both grossly 
and microscopically the lesions were essentially indistinguishable from those in 
the nondusted controls. The localized areas of proliferation were perhaps at 
first somewhat larger and more compact than in the controls but there was no 
tendency to form true tubercles and no caseation was detected in any lesion. In 
successive sacrifices the reaction to infection was retrogressive rather than 
progressive. ^ 

Effect of infection upon the silicosis: As elsewhere described, the presence of 
typical R1 tuberculous infection tends to accelerate the development of the sili- 
cotic reaction, presumably because obstructive fibrosis in the tracheobronchial 
nodes interferes with l 3 miphatic drainage from the lung. This was observed in 
the series where dust exposure was continued after infection with parent strain 
microorganisms. It did not appear in the group similarly infected with resistant 
dissociant bacilli, presumably because Ijrniph node reaction was so insignificant. 

Tuberculin sensitivity: Intracutaneous tuberculin tests were made upon all 
infected animals in this experiment on the eighteenth, forty-second and sixty- 
seventh days after infection. Those given the t5T3ical variant for the most part 
reacted on the first test and by the forty-second day strong reactions were 
elicited in all members of this group. Associated silicosis of the degree encoun- 
tered in this or other similar experiments has no influence upon skin hypersen- 
sitiveness. 

No animal infected with the resistant variant reacted on the eighteenth day; 
later the responses were generally weak. In the last test given on the sixty- 
seventh day after infection there was a well marked decrease in sensitivitj’’ and, 
in most of the animals in wliich slight or indeterminate reaction had been read 
pre\'iously, the tests were now frankly negative.' In the subgroup of 28 exposed 
to dust, 3 animals showed a 2-1- reaction, the rest with one exception were inter- 
preted as db or negative. Surprising^ the degree of sensitiveness was appre- 
ciably higher in the controls than in silicotic animals. No correlation between 
tuberculin hypersensitivity and the severit}'- of liistological reaction could be 
established. The generally weak reactions produced by the inhalation of the 
avirulent dissociant is undoubtedly an expression of the small amount of foreign 
protein introduced into the lungs and, since proliferation of such organisms must 
be slight or absent, there is little subsequent increase. Previous tests upon 
animals infected with avirulent dissociants produced much higher skin h 3 TDer- 
sensitivity (13) but in all of them injection insured a primary’- implantation of a 
larger number of bacilli mthin the tissues. 

I 

CONCLUSIONS 

1. T 3 T)ical cultures of the III strain of Mycobacterium tuberculosis possess a low 
but considerable degree of virulence for normal guinea pigs. inhalation they 
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provoke the formation of a single crop of primary caseous tubercles in the lungs 
and tracheobronchial lymph nodes with the development of a bacteremia and the 
establislunent of abortive proliferative lesions in the spleens and livers of some of 
the animals. Subsequent healing by resolution is the rule. When inoculated 
directly into tlie brain they cause fatal disease of that organ. 

2. Under artificial cultivation failure to maintain proper conditions for growth 
occasionally results in spontaneous dissociation of this organism with complete 
loss of virulence. 

3. By a method described in this paper it is possible to produce at wall aviru- 
lent dissociants of tliis strain which likemsc possess no demonstrable virulence. 

4. In normal guinea pigs inoculation of these a\drulent dissociants produces 
slight transitory, noncaseous lesions and direct injection into the brain has a 
similar effect \vithout apparent influence upon health, 

5. The undissociated parent strain appears to retain a latent power of invasive- 
ness which becomes manifest when the resistance of the host is lowered for any 
reason. Examples of such depression of host resistance occur with great rarity 
in occasional apparently normal guinea pigs; they are a regular feature of the 
silicotic host. 

6. The resistant avirulent dissociants would appear to have lost this latent 
power of invasiveness for they have no more effect upon silicotic than upon 
normal guinea pigs. 

7. The resistant or avirulent variant of the Rl strain is in all respects like 
corresponding variants of other strains which arise spontaneously under pro- 
longed cultivation on artificial media. 

8. It is possible that silicotic animals could be used to measure minor differ- 
ences in virulence of colonies obtained during the dissociation of other strains of 
Mycobacterium tubercidosis. 


CONCiLUSIONES 

1. Los tfpicos cultivos de la cepa Rl del Mycobacterium tuberculosis poseen una 
virulencia baja, pero considerable para los cobayos normales. For inhalacidn 
provocan la formacidn de una sola cosecha de tubdrculos caseosos primaries en 
los puhnones y ganglios linfdticos trdqueobronquiales, con formacidn de bac- 
teriemia y establecimiento de lesiones proliferantes abortivas en el bazo e hfgado 
de algunos de los animales. For lo general sobreviene cicatrizacidn por 
resolucidn. Inoculados directamente en el cerebro producen esos cultivos en- 
fermedad letal de dicho drgano. 

2. De no mantenerse condiciones adecuadas para el crecimiento en el cultivo 
artificial, puede sobrevenir a veces disociacidn espontdnea del microbio, con 
pdrdida absoluta de la virulencia. 

3'. Con un mdtodo descrito en este trabajo es posible producir, a voluntad, 
formas avirulentas de esta cepa, que tampoco poseen virulencia demostrable. 

4. En los cobayos normales la inoculacidn de estas formas avirulentas produce 
lesiones no caseosas, leves, transitorias, y la inyeccidn directa en el cerebro ejerce 
un efecto semejante sin influjo visible sobre la salud. 
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5. La cepa primitiva no disociada parece conservar una facultad invasora 
latente que se manifiesta cuando la resistencia del hu&ped se debilita por alguna 
razdn. Ejemplos de tal disminucidn de la resistencia del budsped ocurren 
raramente en cobayos al parecer normales, pero constituyen un fendmeno co- 
rriente en el budsped silicdtico. 

6. La forma avirulenta resistente parece baber perdido esta facultad latente 
de invasidn, pues no ejerce mas efecto sobre los cobayos sibcdticos que sobre los 
normales. 

7. La variedad avirulenta o resistente de la cepa Rl es, en todos respectos, 
semejante a las variedades correspondientes de otras cepas que surgen es- 
pontdneamente bajo condiciones de cultivo prolongado en un medio artificial. 

8. Quizds puedan utibzarse animales sibcdticos para apreciar las diferencias 
menores en la virulencia de las colonias obtenidas durante la disociacidn de otras 
’ cepas del Mycobacterium tuberculosis. 
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HISTORY OF H37 STRAIN OF TUBERCLE BACILLUS* 
W. STEENKEN, Jn. and L. U. GARDNER 


The year 1915 marked the forliclh anniversaiy of the isolation of the Saranac 
Laboratoiy strain of the human type tubercle bacillus, H37. Unlike many 
microorganisms grown on artificial media for prolonged periods, this strain has re- 
tained much of its original vinilcncc and is still capable of producing progressive, 
generalized tuberculosis in guinea pigs. Since it is Avidcly used in many labora- 
tories, a record of its life histoiy should be of general interest. 

To-day most of the large institutes and laboratories for tuberculosis research 
maintain H37 as one of their stock cultures for experimental and comparative 
\drulcncc tests. It was one of the strains for the basic studies of the Research 
Committee of the National Tuberculosis Association. .jVndcrson has used it ‘ 
extensively in his work on the chemistr}’’ of the tubercle bacillus; and upon its 
purified lipids, phosphatidcs, proteins and carbohydrates. Dr. Florence Sabin 
carried on her investigation of the tissue reactions to the components of the 
tubercle bacillus. 1137 has been widely used for the production of tuberculins, 
living and heat-killed antigens for serological and immunological studies and as 
the virulent infecting organism for testing immunity in experimental tuberculo- 
sis. Feldman, Hinshaw and others besides ourselves have regularly used strain 
H37 for assaying in animals the effect of new chemical compounds that may have 
specific action in the treatment of tuberculosis. A committee of the National 
Tuberculosis Association has recommended its inclusion among a group of stand- 
ard strains to be maintained for the use of experimenters in tlie field of clicmo- 
therapy. 

The histoiy of this strain begins in 1905 when Dr. Edward R. Baldwin recov- 
ered it from the sputum of a 19 year old male patient sufTcring from chronic 
pulmonary tuberculosis. The records show tliat the first culture was grown on 
a Hess agar plate enriched with cow’s serum. The culture medium, Hess agar 
No. 2, had the following formula: 


Agar 

Heyden food 

NaCl 

Glycerin 

5 cc. of 28.6 per cent of NaiCOj (crystals) 
Water 


10 g 

5g 
5 g 
SO cc. 


1,000 cc. 


After the first generation the strain was transplanted onto various solid media 
enriched with either serum, meat extract or egg, on which it Avas maintained until 
1917. At that time it was transferred to glj'cerol beef broth and glycerol agar. 
At the Saranac Laboratory the organism Avas continually subcultured every 
twenty days on both of these media, but in 1920 the Research and Clinical Lab- 
oratory at Trudeau Sanatorium established a collateral line upon Proskauer and 
Beck’s synthetic fluid medium. Thus, for the first seventeen years of its exis- 


' From the Research and Climeal Laboratory, Trudeau Foundation, Trudeau, New York. 
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tence strain H37 was maintained upon media heavily enriched with products of 
animal origin; then it was transferred to glycerol agar and broth and three years 
later a parallel series was started on a purely synthetic medium. 

During the period from 1900 to 1912, Baldwin, I&ause and Paterson were 
carrying out a host of pioneer experiments on infection and unmimity in guinea 
pigs and rabbits. The}’- regularly used strain H37 and their reports indicate that 
it was highly virulent for guinea pigs but onl}’- moderately so for rabbits, a beha- 
vior which marks it as distinctly human in tjTDe, Publication of many of these 
studies brought requests for subcultures of H37 and for years it was distributed 
to laboratories far and vide. Even mention of these and the subsequent Saranac 
Lake experiments with the strain is beyond the scope of tliis review; it is our 
purpose merely to discuss a few that bear upon fluctuation in its pathogenicity 
for animals. 

Until 1922, H37 consistently maintained full viioilence for guinea pigs and 
would produce generalized tuberculosis by any method of administration. In 
Januar}”^ of that year a large group of guinea pigs, infected by inhalation, showed 
massive disease of the lungs with extensive involvement of the spleen and lymph 
nodes when sacrificed two months later. However, in August of the same 3 ’-ear 
another group, similarly infected, did not respond with the same uniformity; 
only a few of the animals developed progressive disease. Shortly thereafter an 
intraperitoncal injection of a massive dose failed to produce anything but local- 
ized tubercle. This experiment led to temporarj’- abandonment of the strain for 
routine exq^eriments in the Saranac Laborator 3 % Howe^’er, in December, 1929 
a group of guinea pigs that had been exposed to coal dust was given an inhalation 
infection with H37 and it was noted that the coal dust had not inhibited the 
growth of organisms nor prevented a retarded but definite development of chronic 
progressive tuberculosis in most of the animals. Again, in Februarj" of 1930 
inhalation infection with n37 was administered to guinea pigs exposed to quartz 
dust and it was found that the silica caused the infection to progress rapidl}’ in a 
majority of the animals; in a few cases most of the bacilli had apparently died 
before the silicosis could e.\crt its usual stimulating cfl'cct. Here was conclusive 
c\ddence of waning Ani-ulence not so complete but that silica could still stimulate 
growtli. From 1930 until 1940 H37 was not used at all for vinilent infection in 
the Saranac Laboratorj' and a succession of strains recently isolated from tuber- 
culous patients was substituted. None of these strains was satisfactory' because 
one after another they likewise lost vinilcnce after a few years' growth upon 
glj'cerine beef broth, glycerine agar and Petrofi’ egg medium. 

During the period from 1922 to 1926 other laboratories which have mrn'ntained 
independent transplants of strain H37 likewise reported that their cultures were 
fluctuating in vinilcnce and rcquc.sts for fresh cultures were unusually numcrou.'; 
at tliat time. 

The cause of this rather nbnipt change in the behavior of a .•strain tliat had for 
some twenty-two years so consistently maintainctl a unifonn degree of vinilcnce 
not only in the Saranac Laboratory but in many others throughout the country 
was the subject of much speculation. Our culture media came under .mspicion 
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for other more recently isolated strains ■were also losing \’irulence wthin a period 
of two or three yeara and another wdely used Saranac Laboratoiy strain, !R1, 
would no longer produce its usual self-limited caseous tubercle. The detailed 
record of tliis unique low virulent strain has been recounted elsewhere (1). A 
review of the situation indicated no apparent change in \’irulence of H37 during 
the five-year period immediately after it was transferred to glycerol media and 
deprived of semm or egg. The glycerol agar and broth were prepared by the 
same formula and method before and after the change. The onb’^ departure that 
could be discovered was the substitution of a new brand of peptone used in mak- 
ing the basic beef broth. Before World War I we had a large stock of imported 
Witte’s peptone which was not exliausted until 1922. In that year we were 
forced to substitute an American product prepared by Fairchild. After steriliz- 
ing the broth made with this material a black precipitate would settle out of the 
fluid and this was removed by filtration through a Berkefeld filter. In so doing 
it is quite conceivable that we may have either removed essential nutrients from 
the broth or altered its concentration of salts. Tlie latter we now realize is par- 
ticularly likety to cause loss in ^^rulcnce. We have ahvaj’^s suspected that other 
laboratories, forced like ourselves to change their brand of peptone, may have 
produced similar alteration. IWiatever the cause, there must have been some 
factor that operated vudely to account for a rather sudden change in virulence of 
a pre'viously stable microorganism, subcultures of which had been grouong in so 
many different laboratories. 

Fortunately for the future usefulness of strain H37 not all the eggs were in the 
Saranac Laboratory basket; collateral lines of this culture had also been estab- 
lished in the Research and Clinical Laboratory at Trudeau Sanatorium. There, 
transplants were maintained upon both gtycerol broth and upon Proskauer and 
Beck’s sjmthetic medium which contains no peptone, '\^^len the relative viru- 
lence of these two lines of H37 culture was tested it was foimd that the organisms 
grorni on the s 3 Tithetic medium were much more potent. From this line all 
subsequent transplants of -vdi-ulent H37 have been made and Proskauer and 
Beck’s medium is now our standard for the maintenance of stock cultures. 

The mechanism by which strains of M. tttberculosis lose %’irulence under arti- 
ficial cultivation probably involves a process of dissociation. Strain H37 was 
used in the early studies of this phenomenon at the Research and Clinical Labora- 
tory. In 1927 Petroff and Steenken observed that the bacilli transplanted from 
glycerol broth produced two distinct forms of colony on egg plates. There were 
a few finely stippled, confluent colonies which would provoke progressive disease 
in guinea pigs. The predominating form of growth, however, was a rough, 
papilla-lilte conformation with a clear-cut peripheiy whose ■virulence was appre- 
ciably less marked. While organisms from such colonies would cause progressive 
tuberculosis, the rate at which disease developed was much slower. The colony 
of less virulence was subject to a process of further attenuation by continued 
growth on potato bile medium, which Calmette had already sho^wn to be a favor- 
able en^vironment for this purpose. After many transfers the colony structure 
finally was stabilized as a sharply defined, worm-like formation composed of 
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smootli coils. Inoculation of bacilli from such colonies into guinea pigs produced 
only localized, nonprogressive lesions, but there was associated skin hypersensi- 
ti\’ity to Old Tuberculin and a limited degree of resistance against reinfection 
Anth either the Aurulent dissociant of the parent strain or other virulent tubercle 
bacilli. 

These experiments were later amplified in 1935 by another method of disso- 
ciation; strain H37 as well as other virulent organisms were plated on solid egg 
media of pH 6.2. The resulting cultures were allowed to age at 37°C. for three or 
four months, at the end of which time the original dry, discrete colonies had 
liquefied to be transformed into a confluent viscid mass. In the midst of this 
niass, new, raised, secondarjq discrete colonies finally made their appearance. 
I\Tien the latter were picked and plated on fresh egg medium the resultant growth 
exhibited the same colony structure as that of the avirulent dissociant previously 
stabilized on potato bile. Tested in guinea pigs these organisms lilcewise ex- 
hibited almost no virulence. 

Since the predominating colony in plate cultures of H37 and other strains pre- 
^^ously grown for long periods on glycerol broth has the structure of an avirulent 
dissociant it would appear that continued transplantation on this medium may 
ultimately result in the persistence of nothing but such mutants. It is assumed 
that the gl^’^cerol beef media in use to-day favor the growth of such dissociants at 
the ex-pense of the virulent forms. Whether the substitution of a new brand of 
peptone i\'ith resultant alteration in composition of the medium was responsible 
for the sudden loss of pathogenicity of H37 still remains a mystery. Pending 
further research to demonstrate the xmderljdng principles, we elect to abide by 
empirical experience and rely upon Proskauer and Beck’s synthetic medium for 
the maintenance of virulence of stock strains like H37. 

SUIUMARY 

This strain of M. tuberculosis was isolated in the Saranac Laboratory forty 
years ago. Transplants have been used so vddely throughout the United States 
in basic research like that of Anderson on the chemistry of the tubercle bacillus 
and of Sabin on its protein constituents that a detailed record of its life history is 
now being published. At times, transplants of this microorganism in different 
laboratories have undergone spontaneous dissociation with persistence of only 
avirulent mutants. Under proper conditions of cultivation, however, it is pos- 
sible to maintain full Adrulence. The virulent dissociant will be among the 
strains carried by the Culture Depot of the National Tuberculosis Association 
for distribution to investigators in the fields of chemotherapy and other re- 
search. 


SUMARIO 

Esta cepa de M. tuberculosis se aisl6 en el Laboratorio de Saranac hace 40 anos. 
En los Estados Unidos tanto se han empleado los trasplantes en investigacidn 
bdsica, por ejemplo, la de Anderson sobre la quimica del bacilo tuberculoso, y la 
de Sabin sobre sus componentes protelnicos, que actualmente se publica una 
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historia detallada de su vida bioldgica. A voces los subcultivos de este raicro- 
organismo cn difcrentes laboratories ban experimentado disociacidn espontdnea, 
persistiendo dnicamente las mutantes avirulcntas. Sin embargo, en condiciones 
adecuadas de cultivo, es posible mantener plena virulcncia. La disociante 
virulenta formard parte de las cepas que mantiene el Depdsito de Cultivos de la 
Asociacidn Nacional contra la Tuberculosis para distribucidn a los investigadores 
en los Campos quimioterdpdutico y otros. 
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CULTTOES OF PULMONARY SECRETIONS^-* 

Their Accuracy in the Evaluation of Activity in Pulmonary Tuberculosis 

L. L. SANFORD 

In the hope of evaluating the relative efficiency of routine procedures used to 
demonstrate tubercle bacilli, all admissions to Muirdale Sanatorium for a five- 
year period, beginning January 1, 1940 and ending January 1, 1945, were 
reviewed. This group consisted of 2,252 patients: 126 children and 2,126 adults. 

Routine laboratory methods in use throughout the period designated were as 
follows: 

Specimens for laboratory examination were secured by (Jf) collection of the 
sputum as expectorated by the patient, (2) aspirations of the fasting stomach 
contents, and (S) bronchoscopic aspirations. 

Pulmonary secretions thus obtained were examined for tubercle bacilli (1) by 
microscopic study of direct smears and concentrates, (8) by cultures and (S) by 
guinea pig inoculation. After the year 1941, guinea pig inoculations were rarely 
used, being reserved primarily for special studies. 

ADULT GROUP 

Of the 2,126 adult patients, tubercle bacilli were demonstrated in 1,641 and 
not demonstrated in 411. Seventy-four patients considered to have had in- 
adequate laboratoiy studies were not classified, since it was thought advisable 
to exclude patients who had not been studied by cultures or guinea pig 
inoculation. 

Positive group: The admission period of study required to demonstrate 
tubercle bacilli varied from a few days to two and one-half or even three months. 

Table 1 indicates the laboratory procedures used and the sources of the 
specimens. Four hundred eight patients were first found positive by culture. 
Hence, if cultures had not been used, 408 positive patients (29 per cent) would 
have been designated as negative on examination on admission. In other words, 
direct smears and concentrates failed in 29 per cent of the 1,641 positive adult 
patients during the admission period of study. 

Speculation as to whether later examinations, after the admission period, 
3 delded secretions more favorable to examination by direct smear or concentrate 
led to a review of the complete’laboratory work accumulated during the patients’ 
stay in the Sanatorium. It was found that direct smears and concentrates 
failed to demonstrate tubercle bacilli at any time in 273 of the 1,641 patients. 
Assuming these failures to be due either to the inefficiency of direct smears and 
concentrations or to the infrequency of their use, the latter possibiIit 3 ’' was 
investigated. It was found that a total of 4,652 e.xaminations were done on these 
273 patients as follows: examinations of sputa consisted of 20 direct smears, 

* From the Muirdale Sanatorium, Wauwatosa, Wisconsin. 

- Presented before the Mississippi Valley Trudeau Society on October 9, 1945 at Chicago, 
Illinois. 


67 



68 


li. li. SANFORD 


928 concentrates, 920 cultures and 12 guinea pig inoculations; examinations of 
gastric contents consisted of 1,291 concentrates, 1,278 cultures and 136 guinea 
pig inoculations; and examinations of specimens collected by broncboscopic 
aspiration consisted of one direct smear, 33 concentrates and 33 cultures. 

The paucity of direct smears in this group is referable to the judgment of the 
laboratory worker. Specimens were examined grossly and, if it appeared from 
such obsei*vation that a direct smear would not be fruitful, the specimen was 
concentrated before microscopic study. 

The number of gastric specimens (1,291) is somewhat misleading. During the 
last year covered by this study nearly all such specimens consisted of five pooled 
aspirations. 

If the implication from the above data that cultures are more accurate than 
smears is valid, cultures should then demonstrate tubercle bacilli better in the 
diagnostically more difiicult patients, those with minimal pulmonary tuberculo- 
sis. A study of 105 patients — all those with minimal pulmonary lesion encoun- 
tered in the positive group — revealed that 78 (70 per cent) were first found posi- 

TABLE 1 


Methods used for the discovery of tubercle bacilli in the pulmonary secretions of 1,641 adults 

with active pulmonary tuberculosis 


METHOD OF EXAMINATION 

SOUH 

Sputa 

CE or THE SPE 

Gastric 

contents 

CIMEN 

Broncho* 

scopic 

aspirations 

TOTAL 

Direct smear 

923 


0 

923 

Concentrate 

229 

IB 

2 

296 

Culture 

250 


4 

408 

Guinea pig inoculation 

0 

14 

0 

1 

14 


tive by culture. Thus, direct smears and concentrates failed to demonstrate 
tubercle bacilli in 70 per cent of the 105 positive patients with minimal pulmonary 
tuberculosis. In addition, a study of the complete sputum records of these 78 
patients revealed that 55 were never positive by any method other than culture; 
9 additional ones were positive by both culture and guinea pig inoculation but 
by no other method. 

Further consideration of the positive group was made on the basis of mortality. 
The distribution of deaths in the Sanatorium as related to the methods used in 
discovering tubercle bacilli in the pulmonary secretions was analyzed. It was 
found that, of the 923 patients first positive by direct smear, 427 (46 per cent) 
died in the Sanatorium; of the 296 patients first positive by concentrate, 86 
(28 per cent) died; of the 408 first positive by culture, 46 (11 per cent) died; and 
of the small group first positive by guinea pig inoculation, only 2 (14 per cent) 
died. 

When the source of the specimen was considered, it was found that the highest 
mortality (46 per cent) was in the group first foimd positive by direct smear of 
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the sputum, -n-hilc the lowest mortality (4 per cent) was in the group first found 
positive by culture of the gastric contents. If we assume mortality to be an 
index of the extent of the disease or the severity of the pathological process, it 
seems logical to believe that culture methods, as compared to smears and 
concentrates, arc more capable of demonstrating tubercle bacilli in the less severe 
pathological processes. 

Negative group: As previously stated, no patient was classified as nega- 
tive unless one technicallj’' successful culture or one successful guinea pig inocula- 
tion was reported. This group consists of 40S patients with a variety of diseases. 
xVll had been admitted as tuberculosis patients or tuberculosis suspects. Many 
had a historj’- of active pulmonaiy tuberculosis. 

In 1928, Pinner and Werner (1) made a careful study of 37 adult patients who 
had been diagnosed os having pulmonary tuberculosis but “whose .sputum had 
not shown any tubercle bacilli.” These were the “negative” patients from a 
group of 507 with “active pulmonary tuberculosis.” By smears, cultures and 
guinea pig inoculations, tubercle bacilli were found in 32 patients. But 5 
patients (1.2 per cent of the 507) were thought to have active pulmonary tuber- 
culosis despite the negative sputum studies. 

We reviewed our negative patients to find possible active pulmonary tubercu- 
losis which cultures had failed to indicate. 

These patients were grouped as follows: nontuberculous pulmonarj'^ lesions, 
173; no pulmonary lesions, 38; pleurisj’-with effusion, 19; pulmonary tuberculo- 
sis, 178. 

Special attention was paid to the 178 patients with a diagnosis of pulmonary 
tuberculosis. Their chest roentgenograms were reviewed for e^ddence of active 
pulmonary tuberculosis. Sixteen patients with unstable lesions by serial roent- 
genological studies were found; 102 had stationary lesions; 60 had not received 
adequate roentgenological studies for classification. Here again special atten- 
tion was paid to the, 16 patients with unstable pulmonary’- lesions and wdth nega- 
tive pulmonary secretions. It is to be emphasized that these 16 patients whose 
pulmonary secretions were negative by culture were in the Sanatorium for 
several months of observation. The longest period of sanatorium care was 
fourteen months, the shortest three months and the average eight months. 
Each patient had a positive tuberculin skin test. Eight showed some degree of 
toxemia for a period while in the Sanatorium. There were none whose blood 
showed eosinophilia. The chest lesions as visualized by roentgenograms varied 
in character but some degree of exudative disease was present. Fourteen were 
classified as minimal and two as moderately advanced. As noted above each 
had unstable pulmonary lesions as ju dged by serial roentgenograms. Fasting gas- 
tric contents were cultured for tubercle bacilli in each case and 8 were also studied 
by guinea pig inoculation. Sputum cultures were done when suitable specimens 
were raised. None of these laboratoiy studies demonstrated tubercle bacilli. 

Thus we found a group of 16 patients (less than one per cent of the 1,657 active 
adult patients) with presumably active pulmonary tuberculosis in whom not 
only direct smears and concentrates but also cultures failed to demonstrate 
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tubercle bacilli. In other words, cultures were accurate in 99 per cent of our 
active adult patients. 


EVALUATION OE PROdEDUHES 

In routine laboratory practice, all procedures relative to the examination of 
pulmonary secretions are 'not applied to all patients for obvious reasons. 

In the composition of table 2, a failure of any given procedure was recorded 
when the procediue was either ineffective or not applicable. An attempt is 
made to show not only the inefficiency of single procedures but more particularly 
the advisability of using aU current laboratory procedures when they can effi- 
ciently be applied. 

TABLE 2 


The relative eficicncy of methods used for the discovery of tubercle bacilli in the pulmonary 
secretions of 1,657 adults with active pulmonary tuberculosis 


PSOC£Dim£S 

EPFECXrVB m 

EmCIXKCV IK 
PJSXCENT 

Direct smears 

923 of 1,657 patients 
1,368 of 1,657 patients 
1,641 of 1,657 patients 

55 

Concentrates 

82 

Cultures and guinea pig inoculations 

99 



It was noted that 21 of our adult patients were found to have pleurisy with 
effusion but no visible parenchymal disease by roentgenological studies. The 
gastric contents of 2 (11 per cent) were positive by culture. 

chilbren’s group 

This group consists of 126 children, varying in age from less than one year to 
14 years, inclusive. All were admitted as tuberculosis suspects. 

TABLE 3 

Methods used for the discovery of tubercle bacilli in the pulmonary secretions of SO children 

vrith active primary tuberculosis 



SOTOCE OF THE SPECIltEK 

I£SXHOD OF CXAMIKATIOK 

sputa 

Gastric 

contents 

Broncho- 

scopic 

aspirations 

Direct smear 

3 

0 

0 

Concentrate 

0 

2 

2 

Culture 

2 

19 

1 

Guinea pig inoculation 

0 

1 

0 





The manner of study was essentially the same as with the adult group. The 
problem of obtaining specimens from small children makes gastric aspiration 
almost' a routine procedure. In the earlier period covered by this report, guinea 
pig inoculations were used more frequently than cultures. 

Of the 126 children, tubercle bacilli were demonstrated in the pulmonary 
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secretions of 30 but not demonstrated in 95. One patient was excluded because 
of inadequate laboratoiy examinations. 

Positive group: Tubercle bacilli were first demonstrated in these patients as 
recorded in table 3. This table shows that the pulmonary secretions of 22 
patients (70 per cent) were first positive by culture. In later examinations, 
after the admission period, tubercle baciUi were never demonstrated in the 
pulmonary secretions of these 22 patients by direct smears or concentrates. 

Negative group: Again a minimum of one technically successful culture or 
guinea pig inoculation was required for admission to the negative group. After 
exclusion of the nontub erculous patients and those with inadequate roentgeno- 
logical studies, special attention was paid to the remaining 66 patients. Their 
chest roentgenograms were carefully reviewed. 

It was found that 43 had stationary pulmonary lesions according to serial 
roentgenological studies and 13 had unstable lesions. The 13 children with 
unstable lesions, after an adequate period of observation, were thought to 
have active primary tuberculosis. 


TABLE 4 

The relative efficiency of methods used for the discovery of tubercle bacilli in the 'pulmonary 
secretions of 43 children with active primary tuberculosis 


' 1 
PBOCEDUEES j 

EFFECTIVE IH 

EFFICIEHCY IN 
FEE CENT 

Direct Bmears 

3 of 43 patients 

7 of 43 patients 

30 of 43 patients 

7 

Onnf?f>Tit,rfl.tR5? 

16 

Cultures and guinea pig inoculations 

69 



The longest period of sanatorium care was seventeen months, the shortest 
three months and the average ten months. Each patient had a positive tuber- 
culin skin test and 8 showed some evidence of persistent toxemia for a period 
while in the Sanatorium. The chest lesions as visualized by roentgenograms 
varied in character, 12 having some degree of exudative disease in the paren- 
ch3una. One had no visible parenchymal disease but moderate irregular bulging 
of the mediastinum. As noted above, each had unstable lesions by serial roent- 
genograms. Fasting gastric contents were cultured for tubercle bacilli in each 
case and 9 were also studied by guinea pig inoculation. Three had cultures of 
■ specimens obtained by bronchoscopic aspiration. These laboratory procedures 
did not demonstrate tubercle bacilli. 

Thus the total number of children considered to have active primaiy tubercu- 
losis was 43; 30 by demonstration of tubercle bacilli and 13 by clinical 
observation. 

Table 4 is an attempt, as with the adult group, to evaluate the efficiency of the 
laboratoiy procedures used to demonstrate tubercle bacilli in the children’s 
group. i 

Before concluding, it is significant to mention that 7 children had pleurisy 
with effusion with no visible pulmonaiy infiltration; 2 of these (28 per cent) had 
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positive pulmonary secretions as demonstrated by culture of their gastric 
contents. 


SUMMARY AND CONCDUSIONS 

In a review of 2,252 consecutive admissions over a five-year period the effi- 
ciency of direct smears and concentrates in comparison with cultures in demon- 
strating tubercle bacilli in pulmonary secretions is evaluated. The adequacy of 
the methods used in the discoveiy of tubercle bacilli in routine examinations is 
as follows: 

1. Adulls: Direct smears were effective in demonstrating tubercle bacUIi in 
55 per cent of 1,657 patients with active pulmonary tuberculosis. When con- 
centrates were also used, 82 per cent of the same group were found positive. 
The use of cultures (with a small number of guinea pig inoculations), in addition 
to smears and concentrates, demonstrated tubercle bacilli in 99 per cent of these 
patients. 

2. Children". Direct smears were effective in demonstrating tubercle bacilli in 
7 per cent of 43 children with active primary tuberculosis; •when smears of con- 
centrates were also used, 16 per cent of the same group were found positive. 
The additional use of cultures made it possible to discover tubercle bacilli in 69 
per cent of these children. 

3. Minimal -pulmonary tuberculosis: With the aid of cultures, tubercle bacilli 
were found in the pulmonary secretions of 86 per cent of 105 patients with active 
minimal pulmonary tuberculosis. 

4. Pleurisy with effusion: In a series of 28 patients, both children and adults, 
with pleurisy with effusion and without roentgenologically demonstrable paren- 
chymal disease, the pulmonary secretions of 4 (14 per cent) were positive by 
culture. 

5. Deaths in the Sanatorium were almost twelve times (46 per cent as com- 
pared with 4 per cent) as frequent in patients first found positive by direct smear 
of their sputa as those first found positive by culture of their gastric contents. 

SUMARIO Y CONCLUSIONES 

En un estudio de 2,252 ingresos consecutivos durante un perfodo de cinco 
anos, se avaWa la eficacia de los frotes directos y los concentrados, comparados 
con los cultivos para el hallazgo del bacilo tuberculoso en las secreciones 
pulmonares. 

1. Adulios: Los frotes directos resultaron efficaces para descubrir el bacilo 
tuberculoso en 55% de 1,657 enfermos con tuberculosis pulmonary activa. 
Cuando se emplearon tambi4n esputos concentrados, 82% del mismo grupo 
resultaron positives. El empleo de cultivos (con un pequefio ndmero de inocu- 
laciones en cobayos), ademds de los frotes y concentraciones, demostrS la pre- 
sencia del bacilo tuberculoso en 99% de esos enfermos. 

2. Ninos: Los frotes directos sirvieron para demostrar la presencia del bacilo 
tuberculoso en 7% de 43 ninos con tuberculosis primaria activa; al emplear 
tambi4n frotes de esputos concentrados, 16% del mismo grupo resultaron posi- 
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tivos. El empleo adicional de ciiltivos pcrmitid descubrir el bacilo tuberculoso 
en 69% de dichos nifios. 

3. Tuhcrcttlosis piilmomr minima: Mediante el empleo de cultivos se des- 
cubrieron bacilos tuberculosos en las secreciones pulmonares de 86% de 105 
enfermos con tuberculosis pulmonar minima activa. 

4. Plcurcsla con derrajnc: En una serie de 28 enfermos, tanto niilos como adul- 
tos, con pleuresla con derrame y sin enfermedad parenquimatosa demostrable 
roentgenoldgicamente, las secreciones pulmonares de 4 (14%) resultaron positivas 
por cultivo, mientras que ninguna resultd positiva por frote directo o concentrado. 

5. Las muertes en el sanatorio fueron casi doce veces (46% comparadas con 
4%) mds frecuentes en los enfermos que resultaron positives primeramente por 
frote directo del esputo, que en los que resultaron primeramente positives por 
cultivo del contenido gdstrico. 

Counsel and supervision by Dr. J. D. Steele and Dr. A. V. Cadden in the preparation of 
this report is gratefully acknowledged. 
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PLASMA AND URINARY ASCORBIC ACID IN 
TUBERCULOUS PATIENTS^.* 

ELIZABETH V. WEBB, CLARA A. STORVICK and KENNETH B. OLSON 

Vitamin C therapy in pulmonary tuberculosis is often recommended and com- 
monly applied, but there is considerable disagreement on the actual value of such 
treatment and a rather wide variation in the data concerning ascorbic acid metab- 
olism in this disease. Tuberculosis is often said to be associated with lowered 
ascorbic acid values in blood plasma and urine even after administration of test 
doses (1 to 13). A number of authors, moreover, observe a parallelism between 
the degree of hypovitaminosis C and the extent and severity of the tuberculosis 
(4 to 8, 13 to 16). In contradiction, others (9, 12) find no correlation between 
ascorbic acid excretion and clinical condition. 

Recently a daily supplement of 100 mg. ascorbic acid has been inaugurated at 
Firland Sanatorium, and one of the objectives of this study was to obtain some 
information as to whether this amount was adequate or in unnecessary excess. 
Since no observations on day-to-day values of urinary excretion or plasma 
ascorbic acid values in tuberculosis have been reported, the investigation of 
vitamin C nutrition of patients at this Sanatorium was begun with this type of 
study. 

Marked day-to-day variations in urinary and plasma ascorbic acid values in 
the same subject on controlled ascorbic acid intake have been observed in normal 
adults (17). Because of the daily fluctuations, weekly averages of these values 
are considered a better indication of the vitamin C status of the individual 
than single determinations (18). 


METHODS 

Daily plasma and urine values, and responses to test doses were determined on three 
groups of subjects. Each group consisted of 2 patients and one control. For the de- 
termination of plasma ascorbic acid, 2 cc. of blood were drawn b5’' venipuncture into a dry 
syringe. The needle was removed and the blood carefully transferred, to avoid hemolysis, 
into small vials containing sodium oxalate (18). Plasma ascorbic acid was then de- 
terimned by the method of Farmer and Abt (19). Tire titrations were completed as soon 
as possible after taking the samples to avoid loss of ascorbic acid (18). Most of the 
titrations were completed witliin two and a half hours; the maximum time to elapse be- 
tween collection and titration of blood plasma was four hours. 

Determinations of urinary ascorbic acid were made on twenty-four-hour specimens. 
With each voiding, 10 per cent by volume of 2 per cent metaphosphoric acid in 2N sul- 
furic acid was added as a preservative. The collections were kept in stoppered brown 


' From the Department of Home Economics, University of Washington, Seattle, Wash- 
ington and Firland Sanatorium (City of Seattle Health Department), Richmond Highlands, 
Washington. 

* The data in this paper are taken from a thesis presented by Elizabeth V. Webb to the 
Graduate School of the University of Washington in partial fulfillment of the requirement 
for the Master of Science degree, October, 1945. 
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bottles in a cool place. Ascorbic acid determinations, bj' titration with 2,6-dichlo- 
obenzenoneindophenol dj'o, were made witliin three and a half hours after the last col- 
lection on aliquots of the pooled preserved urine specimens. 

DAILY STUDIES 

SL\ patients on whom dailj' studies were done all had far advanced pulmonary 
tuberculosis. 7. C. also had lai^mgeal and intestinal tuberculosis later, con- 
firmed at postmortem e.\amination. H. G. had lar3Tigeal tuberculosis. 7. C. 
and 77. G. Avere febrile, the others afebrile. 7C. H. died tivo days after the two- 

TABLE 1 


Ascorbic acid intake during experimental periods 


SUBJECT 

NUMBER OF DAYS 
ON EXPERniEKT 

AXTiRAGE ESTI- 
MATED DIETARY 
INTAKE, MG. 
ASCORBIC ACID 

DAILY SUPPLE- 
MENT, MG. 
ASCORBIC ACID ' 

AirERAGE TOTAL 
DAILY INTAKE, 
MG. ASCORBIC 
ACID 

II. G 

7 

90 

100 

190 

I. C 

7 

34 

100 

134 

E. S.* 

7 

86 

0 

86 

E. H 

14 

91 

0 

91 (a) 




200 

291 (b) 

K. H 

14 

41 

0 

- 41 (a) 




200 

241 (b) 

J. T.* 

15 

76 

0 

76 (a) 

1 


. 

200 

276 (b) 

V. J 

S 

151 

0 

151 

M. B 

S 

185 

0 

185 

E. B.* 

9 

76 

0 

76 


* Control subject. 

(a) First week 

(b) Second week. 

Note; The results of the studies on the three groups of patients are summarized in 
graphs 1, 2 and 3. 

week study and 7. C. two months after the test. At the time of the experiments, 
the condition of H. G., 7. C. and K. H. was considered ivorse, that of E. H. 
unchanged, and that of V. J. and M. B. improved, as compared ivith the con- 
dition on entry. Three normal controls were studied for the purpose of com- 
parison. Although control subject E. S. became a patient ten iveeks later, he 
was considered nontuberculous at the time. 

The ascorbic acid content of the food consumed hy the subjects was estimated, 
using data in Vitamin Values of Foods, Miscellaneous Publication No. 505, 
TJ. S. Department of Agriculture, and is showm in table 1. 

The results of the studies on the three groups are summarized in graphs 1, 
2 and 3. 











■ PLASMA 
ASCORBIC 
ACID, 

MG PER 


URINARY 
ASCORBIC 
ACID 
MG PER 
24 HOURS 


Graph 1. Daily tvreHl; 
acid values of subjects /. 
Arrovr indicates the adi 



f»LA5rt/) 

5C0RBIC 

eclo 

6.nmNJ 


ItiKEiW 


fiscmic 


iMaml 


ns. PER 
2+ HOURS 


G^\rn 2. Twenty-four-hour urinary ascorbic outputs and plasma ascorbic acid values 
of subjects K. ff., E. H. and J. T. 

Long arrows indicate the administration of 400 mg. and the short arrows 200 me mscorbir 
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DISCUSSION 

The first seven days of all three studies are comparable, except for the 100 mg. 
daily ascorbic acid supplement for I. C. and H. G. during the six da3’-s preliminary 
to the 400 mg. test dose. If daily values for all 9 subjects are compared, the 
urinaiy outputs seem to fall into three groups: (a) patients V. J., M. B. and 

H, G. with high daily ascorbic acid excretion and response to test dose; (6) 
controls E. S., J. T. and E. B. whose daUj-^ excretions of ascorbic acid are remark- 
ably constant and similar, and within “normal” range; (c) patients/. E.H. 
and K. H. with low daily ascorbic acid excretions. Of these, only K. //., with a 
mean of 8 mg. per twenty-four hours, was excreting below reported normal 
resting levels of 13 to 15 mg. per day on adequate intake (20, 21). However, 
indicative of saturation (22), her response to the test dose was quite high, and 
repeated doses of 200 mg. ascorbic acid per dai-^ were followed bj" marked excre- 
tions of the vitamin. 

The apparent depletion suggested by the low mean plasma concentration of 
J. T. during the first week may be attributed to a cold before and during this 
week and to the diet low in ascorbic acid which he is accustomed to eating. 

These results on 6 patients do not substantiate the reports by other workers of 
lowered ascorbic acid excretions in tuberculosis (4 to 9, 12, 13, 23). Plasma 
ascorbic acid levels of the 9 subjects also do not suggest lowered values in tuber- 
culosis. Four of the 6 patients had plasma ascorbic acid levels within the normal 
range of 0.7 to 1.5 mg. per cent (24), although I. C. with 0.48 was just above the 
normal lower limit of 0.4 mg. per cent (25). Furthermore, it may be noted that, 
while I. C. had a low plasma ascorbic acid value, her excretion of the \-itamin was 
well within reported normal limits. On the other hand, K. IL, with low mean 
ascorbic acid excretion, had plasma values within the “optimal” range of normal. 
This would suggest that it is desirable to base conclusions concerning anj* person 
neither on plasma nor urinai^^ values alone, but rather on a studj’ of the complete 
plasma-urine-test-doso picture. The fact that all of the patients, including 

I. C. with intestinal involvement, excreted large quantities of ascorbic acid fol- 
lowing ingestion of a test dose indicates that there was no failure to absorb the 
vitamin. It would have been of interest during the course of this experiment 
to compare the renal thresholds for ascorbic acid of I. C. and K. 11. to ascerUiin 
whether this was a determining factor which would account for the discrcpanc.v 
in the plasma concentrations of these 2 patients. It was felt that tlie^* were too 
critically ill to be subjected to hourlv blood .sampling following a large do.'^e of 
ascorbic acid. An alternative might have been to measure the pkasnia ascorbic 
acid concentration before and perhaps two hours after a test dose of ascorbic 
acid. 

PL.^SMA ASCORBIC ACID Dim:RMI.V.\.T10XS 

Inasmuch as the plasma and urine ascorbic acid values of the G patients in the 
foregoing studies were not as low as found by many investigators, single fasting 
plasma ascorbic acid values were determined in 150 tuberculous patients. This 
studj* was initiated in order to determine the general picture of plasma .ascorbic 

GnAni 3. Daily twenty-four-hour urin.arj’ w^corbic field outputi and .a^corbio 

Bcid vnluc.** of subjects T. J., /f. and f’. li. 

Arrows indicate the ndminislrslion of -tOO me- ascorbic acid m ter*, do'cs. 
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acid levels in patients with tuberculosis of varying degrees of severity and to 
ascertain whether the ascorbic acid provided at Firland Sanatorium by diet and 
supplementation was adequate for maintaining an optimal state of nutrition with 
respect to this vitamin. Although the mean value of a series of determinations 
is of greater significance (18), single fasting plasma ascorbic acid values reflect 
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Gbaph 4. Distribution of fasting plasms ascorbic acid concentrstions of 150 tuberculous 
patients. 

dietary intake and body stores of the vitamin without showing sharp fluctuations 
resulting from very recent ingestion of ascorbic acid (26). 

The distribution of the fasting plasma ascorbic acid concentrations of the 150 
patients is shown in graph 4. The values range from 0.09 to 1.84 mg. per cent, 
with a mean of 1.06 mg. per cent ascorbic acid. It was found that 94 per cent of 
the values lie between 0.6 and 1.5 mg. per cent; 90 per cent are over 0.7 mg. per 
cent, a value commonly accepted as normal (24). Plasma ascorbic acid levels 
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above 1.0 mg. per cent appear optimal in normal persons (27); 59 per cent of the 
patients in this sun’cy had plasma ascorbic acid values above tliis concentration. 

The 150 patients vcrc classified according to the degree of tuberculosis as 
follows: 87, far advanced; 58, moderately advanced; 5, minimal tuberculosis. 
The mean plasma ascorbic acid value of those with far advanced disease was 
1.03 mg. percent. Modcratclj' advanced cases showed a mean of 1.11 mg. per 
cent ascorbic acid and tlie mean of the minimal cases was 1.07 mg. per cent. 

Fever as a result of tuberculosis has been mentioned as a possible factor in- 
creasing metabolic demands for ascorbic acid in tuberculosis (28, 29). Of the 
patients in this study, 13 of those classified as having far advanced tuberculosis 
were febrile. The mean plasma ascorbic acid concentration of these 13 cases was 

0.82 mg. per cent, somewhat lower than the mean of 1.03 mg. per cent for the 
whole group with far advanced tuberculosis, but still within “normal” limits. It 
is also noteworthy that, while the lowest plasma ascorbic acid value in the study 
(0.09 mg. per cent) was that of a febrile patient, another febrile patient had the 
relatively high concentration of 1.44 mg. per cent. 

. COMMENT 

This stud}' would indicate, then, that 100 mg. of ascorbic acid daily, supple- 
menting the hospital diet planned for a liigh ascorbic acid content, maintained 
the \’itamin C nutrition of most of these tuberculous patients at a normal, and in 
some cases at an optimal level. These plasma values are higher than those 
reported by most writers (1, 4, 6, 8 to 10, 12, 13). The difference may be 
attributed in part to the high intake of ascorbic acid through diet and supple- 
mentation, in accord with the observations of other workers (3, 7, 14). 

SUMMARY 

1. SL\-day means of plasma ascorbic acid levels and twenty-four hour urinaiy 
outputs and responses to 400 mg. test doses of ascorbic acid in 6 tuberculous 
patients and 3 control subjects did not indicate significantly lowered vitamin C 
nutrition in tuberculosis as reflected by plasma ascorbic acid levels or urinary 
output. 

2. A marked discrepancy between plasma ascorbic acid values and twenty- 
four hour urinary excretion levels was found in the same patients. This indicates 
that neither test in itself is sufficient for establishing so-called saturation criteria. 
It would be desirable to determine the urinary excretion and plasma concentra- 
tion as well as renal threshold for ascorbic acid before attempting to set normal 
values. 

3. Single fasting plasma ascorbic acid concentrations of 150 tuberculous 
patients ranged from 0.09 to 1.84 mg. per cent, with a mean of 1.06 mg. per 
cent. If 0.7 mg. per cent is taken as the lower limit of normal, 90 per cent 
of the patients had normal plasma ascorbic acid values after two months of 
ascorbic acid supplementation. No correlation was noted between the degree 
or extent of tuberculosis and the plasma ascorbic acid concentrations. 
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8UMAK10 

1. En scis tuberculoses y tros tcsligos los promedios de seis dfas do nivelcs do 
Acido ascdrbico en cl plnsmn, y In cxcrccidn urinaria en 24 horns y la respuesta a 
dosis do prueba de 400 mg. do Acido nscdrbico, no indicaron mayor disminucidn 
do la vilnmina C on la tuberculosis, en lo que la roflejan el tenor de 4cido as- 
cdrbico en cl plasma o la excrccidn urinaria. 

2. Los mismos enfermos mostraron marenda discrcpancia entre los valorcs 
del ticido nscdrbico en cl plasma y en la cxcrccidn urinaria do 24 boras, lo que 
indica quo ninguna do las dos pruebns basta para establccer los llamados critcrios 
do saturacidn. Serfa de dcsear que sc determinaran la excrccidn urinaria y la 
conccntracidn del pln.sma as! como cl Itmitc renal para el dcido ascdrbico, antes 
de tmtar de establccer valorcs normalcs. 

3. En 150 tuberculosos las concent racioncs do dcido ascdrbico en una sola 
mucstra do plasma en ajamns vnriaron de 0.09 a 1.84 mg. por ciento con un 
promedio do LOG mg. Si sc toman 0.7 mg. por ciento como cl minimo normal, 
cl 90% de los enfermos posetan valorcs normalcs de dcido nscdrbico on cl plasma 
despuds de dos mcscs de administr/lrsclcs dcido ascdrbico. No se observ’d rela- 
cidn nlguna entre cl grade o extensidn de la tuberculosis y las concentraciones de 
ficido ascdrbico en el plasma. 


IlEFERENCES 

(1) Getz, H. R., and KonnNEn, T. A.: VUnmin nutrition in tuberculosis, Am. Rev. 

Tubcrc., 19-13, ^7, 274. 

(2) Getz, II. R., ^YESTFALI., I. S., and IlENDEnsoN, H. J.: Nutrition in tuberculosis ns 

cv.nlunlcd by blood nnnlysis, Am. Rcv’. Tubcrc., 3D14, BO, 00. 

(3) PiJOAN, M., AND Sedi.acek, B.'. Ascorbic acid in tuberculous Navajo Indians, Am. 

Rcv. Tuberc., 1943, iS, 342. 

(4) AnBAsy, M. A., Hiw., N. G., and IlAnme, L. J.; Vitamin C and juvenile rheumatism: 

With some observations on vitamin-C reserves in surgical tuberculosis, Lancet, 

1936, f, 1413. 

(6) Heise, F. H., and Mabtin, G. j.; Ascorbic acid metabolism in tuberculosis, Proc. Soo. 
Exper. Biol. & Med., 1930, 34, 6-12. 

(6) Abbaby, M. A., IlAnnis, L. J., and Ei.lman, P.: Vitamin C and infection: Excretion 

of vitamin C in pulmonary tuberculosis and in rheumatoid arthritis. Lancet, 

1937, S, 181. 

(7) Mabtin, G. J., and Heise, F. H.: Vitamin C nutrition in pulmonary tuberculosis. Am. 

J. Digest. Die. & Nutrition, 1937, 4, 3GS. 

(8) Bumbalo, T. S., and Jetteb, W. W.: Urinary output of vitamin C in active tubercu- 

losis in children. Am. J. M. Sc., 1938, JOS, 302. 

(9) HunroRD, J. V.: Vitamin C deficiency. Lancet, 1938, 1, 498. 

(10) Baneiueb, S., Sen, P. B., and Guha, B. C.: Urinarj’ excretion of combined ascorbic 

acid in pulmonary tuberculosis, Nature, 1940, 14B, 706. 

(11) Banebjee, S., Sen, P. B., and Guha, B. C.: Urinary excretion of combined ascorbic 

acid in pulmonarj’ tuberculosis, Ann. Biocehra. & Exper. Med., 1941, 1, 26. 

(12) Roy, S. K., AND Rudka, M, N.: State of vitamin C nutrition in pulmonary tuberculo- 

sis, Ann. Biochem. & Exper. Med., 1941, /, 307. 

(13) Chano, C., and Lan, T.: Vitamin C in tuberculosis: Ascorbic acid content of blood 

and urine of tuberculous patients. Am. Rev. Tuberc,, 1940, 41) 494. 

(14) Kaplan, A., and Zonnis, M. E.; Vitamin C in pulmonary tuberculosis, Am. Rev. 

Tuberc., 1940, 4S, 667. 



ABCOHBIC ACID IN TUBERCULOSIS 


83 


(15) Getz, H. R., and Koerner, T. A.; Vitamin A and aacorbic acid in pulmonary tubercu- 

losis, Am. J. M. Sc., 1941, SOZ, 831. 

(16) SvTEANY, H. C., Clanci', C. L., Radford, M. H., and Hunter, V.: The body economy 

of vitamin C in health and disease; With special studies in tuberculosis, J.A.M.A. 
1941, 116, 469. 

(17) Storvick, C. a., and Hauck, H. M.: Effect of controlled ascorbic acid ingestion upon 

urinary excretion and plasma concentration of ascorbic acid in normal adults, J. 
Nutrition, 1942, SS, 111. 

(18) Storvick, C. A.: Studies on the urinary excretion of ascorbic acid and the concentra- 

tion of ascorbic acid in the plasma of normal adults during periods on controlled 
intakes, 1941, Thesis, Ph.D., 105 pp., Ithaca, Cornell University. 

(19) Farmer, C. J., and Art, A. F.: Determination of reduced ascorbic acid in small 

amounts of blood, Proc. Soc. E.xper. Biol. & Med., 1936, 34, 146. 

(20) Abbabt, M. a., Harris, L. J., Ray, S. N., and Marrack, T. R.: Diagnosis of vita- 

min-C subnutrition by urine analysis: Quantitative data — experiments on con- 
trol subjects. Lancet, 1935, Z, 1399. 

(21) Harris, L. J., Abbasy, M. A., Yudkin,'!., and Kelby, S.: Vitamins in human nutri- 

tion: Vitamin-C reserves of subjects of voluntary hospital class. Lancet, 1936, 1, 
1488. 

(22) Bebser, W. B., Hauck, H. M., and Storvick, C. A.: A study of the ascorbic acid in- 

take required to maintain tissue saturation in normal adults, J. Nutrition, 1939, 
17, 513. 

(23) Bumbabo, T. S.: Urinary output of vitamin C of normal and of sick children; With 

laboratory test for its estimation. Am. J. Dis. Child., 1938, SB, 1212, 

(24) Abt, A. F., AND Farmer, C.J.: Vitamin C: Pharmacology and therapeutics, J.A.M.A., 

1938, 111, 1555. 

(25) Rabbi, E. P., Friedman, C. J., and SBtERRY, S.: Vitamin C requirement of man, J. 

Clin. Investigation, 1939, 18, 705. 

(26) Smith, S. L.: Human requirements of vitamin C, J.A.M.A., 1938, 111, 1753. 

(27) Greenberg, L. D., Rinehart, J. F., and Phatak, N. M. : Studies on reduced ascorbic 

acid content of blood plasma, Proc. Soc. Exper. Biol. & Med., 1936, SS, 135. 

(28) Wright, I. S.: The present status of the clinical use of cevitamic acid. Am. J. M. Sc., 

1936,195,719; 

(29) Birkhaug, K. E.: R61e of vitamin C in pathogenesis of tuberculosis in guinea-pig, 

Acta tuberc. Scandinav., 1938, IZ, 89. 



EFFECTS OF INTRANASAL INOCULATION WITH TUBERCLE BACILLI 
ON VITAMIN A STORES AND TISSUES OF MICE AND RATS'-^ 

A. B. McCOOBD, C. P. KATSAMPJDS and S. W. CLAUSEN 

Previous work in our laboratorj' 1ms shown that patients suffering from tuber- 
culosis, particular])'- of the intestinal tract, have abnormally low concentrations 
of \’itamin A and of carotene or provitamin A in their serum (1). ^Wlen these 
patients are given a- large amount of vitamin A b}'- mouth, they do not absorb it 
nearly as well as do normal persons. 

We thought it would be of interest to continue our studies with tuberculosis 
using experimental animals as subjects. In our work -with tuberculosis, mice and 
rats were used as subjects. We used the intranasal method of inoculation which 
has proved so useful in the studies with murine pertussis being carried on in our 
laboratories (2). 

The vitamin A in the tissues was detemuned as has been reported pre\’iously 
(3). 


INTRANASAL INOCULATION OF MICE -WlTn HU.MAN TUBERCLE BACILLI 

In the present mouse experiments, 110 male and 110 female, three-week-old 
mice were used. Since the mothers had received the same stock diet, it was 
assumed that the ^’italnin A stores of the young were approximately uniform. 
Ten male and 10 female mice were killed with illuminating gas and the amoimt of 
vitamin A in tlieir livers and lungs was determined . The livers or lungs of 5 male 
or female mice were pooled for each analysis. 

Fifty male and 50 female mice were lightly anesthetized with a mixture of one 
part chloroform and two parts ether, and 0.05 ml. of a hea'V)’- suspension of viru- 
lent human tubercle bacilli in 0.9 per cent sterile sodium chloride solution was 
introduced into their noses by means of a tuberculin syringe pro^^ded with a short, 
blunt needle. The tubercle bacilli used in making the suspension were not 
weighed. The remaining mice were kept as controls. The mice were kept in 
gallon glass pickle-jars containing a little paper bedding. The jars were closed 
with the metal covers in which holes were made to admit air and a drinking tube. 
Since 5 mice were kept in each jar, it is possible that they continued to inoculate 
each other. Fifty control mice and 50 inoculated mice received their usual diet 
of Purina dog chow and whole oats (high vitamin A diet), and 50 inoculated mice 
received Steenbock’s vitamin A-free diet. Each group contained an equal num- 
ber of males and females. 

The inoculated animals began to die within nine days, and within thirty days 
most of them had died, as is shown in graph 1. The mice which received the high 
■vitamin A diet lived somew’hat longer than those which received the \itamin A- 

* From the Departments of Pediatrics and Bacteriology, University of Rochester School 
of Medicine and Dentistry, Rochester, New York. 

* A preliminary report of this work was given before the Division of Biological Chemistry 
at the American Chemical Society Meeting, New York City, September 12, 1944. 
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Gbaph l.^Survival of mice after intranasal inoculation with tubercle bacilli. 
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Ghaph 2. Vitamin A in livers and lungs of mice inoculated with tubercle bacilli. High 
vitamin A diet. 
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free diet. Thecontrol mice were killed at approximately the same time theinocu- 
lated mice died. On the thirtieth day all suiaiving animals were killed. 

The lungs of the inoculated mice were much enlarged and contained a large 
amoimt of fat. The average weight of the control Iimgs was 0.157 g., and of the 
inoculated lungs, 0.543 g. Acid-fast bacilli were present in smears prepared from 
the' latter lungs. The autopsies indicated that the involvement had remained 
localized in the lungs. 

Graph 2 shows the amount of mtamin A in the livers and lungs of the mice 
which received the high mtamin A diet. The open circles represent average 

E.U.V1T. A LIVERS 
IN LIVERS 
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o = AV. FOR 5 CONTROL MICE 
• =AV. FOR 5 INOCULATED MICE 

EU. VIT. A 
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0 9 18 27 DfVS AFTER 

inoculation 

Graph 3. Vitamin A in livers and lungs of mice inoculated with tubercle bacilli. Vita- 
min A-free diet. 

values for 5 control mice, and the black circles, average values for 5 inoculated 
mice. One E. U. (Eveljm Unit) equals about 3.8 International Units of vitamin 
A. The amount of vitamin A in the livers and lungs of the control mice steadily 
increased as tlie animals grew and continued to ingest the high \-itamin A diet. 
The amount of ^^tamm A in the livers and lungs of the inoculated group did not 
increase during the experiment. This was presumabb' due to lowered food intake 
and to the destructive effect of the reaction due to the inoculation. 

Graph 3 shows the amount of ^utamin A in the livers and lungs of the mice 
which received the ^utamLn A-free diet. The inoculation with tubercle bacilli 
did not appear to decrease the vitamin A of the livers but did decrease that of the 
lungs. In these experiments, the female mice usually had larger stores of ^'itarain 
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A than the males. This relationship has been obsciA^ed in other species, including 
man. 


INTR.VKASAL IXOCULATIOX OF RATS "WITH TUBERCLE BACILLI 

In these studies, 100 three-week-old rats, which had received the same amount 
of vitamin A since birth, were placed on Steenbock’s vitamin A-free diet. Four 
groups of 10 rats each rvere inoculated intranasall}" with 0.01, 0.1, 1 and 10 mg. 
(wet weight), respectively, of virulent human tubercle bacilli. In each case, the 
bacilli were suspended in 0.05 ml. of sterile 0.9 per cent sodium chloride solution. 
An equal nilmber of uninoculated rats and a group of 20 rats given suspensions of 
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Fig. 1. Nos. 1 and 2 are lungs of control rats, and nos. 3, 4, 5 and 6 are lungs of rats which 
received, respectively, 0.01, 0.1, 1 and 10 mg. of tubercle bacilli. 

killed organisms intranasally served as controls. The rats were housed in the 
same manner as the mice, except that 2 rats were kept in each jar. The survivors 
were killed eighty-three days after the inoculation. The average weight of the 
livers of the control group was 8.83 g., and that of the other group, 5.23 g. While 
the animals were not weighed, it was noted that those in the inoculated group 
were smaller. 

The lungs of man}^ of the inoculated rats were much larger and firmer than 
those of the control rats, as is shown in figure 1, in which nos. 1 and 2 are lungs of 
the control rats, while nos. 3, 4, 5 and 6 are lungs of rats which received, respec- 
tively, 0.01, 0.1, 1 and 10 mg. of tubercle bacilli. Nodular areas are evident on 
the surface of the lungs. 

Acid-fast organisms were present in the smears prepared from these lungs. 
Guinea pigs injected with suspensions prepared from these lungs died. Lesions 
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duiracforislic of tuberculosis were found at autopsy of tlie yuinca pigs, and acid- 
fast organisms were seen in smears taken from their tissues. 

In the rats given susj)cnHions of killed tubercle bacilli intranasally, the lungs 
were generally noi'mal with occasional slight pneumonia not comparable to that 
of the experimental rats. None of the rats tested became tuberculin-po.sitivc to 
10 mg. tuberculin. 

Figure 2 shows a microscopic .section of one of the inoculated lungs. Although 
tubercles characteristic of human tuberculosis are not found, and lipid-filled cells 
arc prominent, the lesions indicate a reaction to viable if not multipi 3 nng tubercle 
bacilli. Some of the lungs .show extensive granulomatous pneumonia and foci of 



Fig. 2. Section of lung from an inoculated rat which shows the cellular exudative 
process. 


nuclear fragmentation such as are seen in human tuberculosis, especiallj^ of sinus 
tracts. Nodular areas and giant cells are present. If the rats had been allowed 
to survive longer, it is possible that lesions more closelj'' resembling those of 
human tuberculosis would have been produced. However, even if the rats have 
adequate reserves of vitamin A, Steenbock’s vitamin A-free diet does not prove 
suitable when ingested for too prolonged periods. From the autopsies, it was 
concluded that the involvement had I’emained localized in the lungs for the most 
part. 

The rate of decrease of ^^tamin A in the livers of the rats during the eightj’’- 
three da 5 '^s of the experiment is shown in graph 4. The open circles represent the 
values for the control, and the black circles, the values for the inoculated rats. 
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Tlic mean of (he time the control rats lived was seventy da 3 ’^s, and the mean of the 
amount of vitamin A in their livers was 143 E. U., while the corresponding values 
for the inoculated animals were 6 event 5 '-three daj’s and 12G E. U. 

To obtain the cur\TS shown in graph 4, it is assumed that the rate of decrease of 
mtamin A in the tissues depends upon the amount present. Then V = Voe~^‘, 
where Y = the amount of mtamin A in the liver, and for the control group, 
'\'^o = 237 E. TJ., the average initial amount of vitamin A in the livers, K «= 
0.00955, and t = time in daj’s. Vo and K are calculated from the data by the 
method of least squares, to give the best fit to die equation log V = log Vo — Kt. 
For the livers of tlic inoculated group, Vo ■= 252 E. U., and K *= 0.01296. The 


E.U V IT. A 

livers o= control 



Ghaph 4. The rate of decrease of vitamin A in the livers of rats after intranasal inocula- 
tion with tubercle bacilli. 

curves show' that the amount of vitamin A in the hVers of the inoculated animals 
decreased more rapidly than in the livers of the controls. 

Graph 5 shows similar cun'es for the lungs of the rats. For the control group, 
Vo = 2.87 E. U. and K = 0.00977, and for the inoculated group, Vo = 2.87 E. U., 
and K = 0.0248. The vitamin A in the lungs of the inoculated rats also de- 
creased more rapidlj' than that in the lungs of the controls. The mean content 
of vitamin A in the lungs of the normal rats was 1.60, and in those of the inocu- 
lated rats, 0.56 E. U. 

In the control rats, the coeflScients of correlation betw’een the amount of vita- 
min A in the livers and lungs, and the number of days the rats lived were, re- 
spectively, —0.754 and —0.595. In the inoculated rats, these coefficients were. 
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n,'.spcctively, —0,279 and —0.330. The less Piiti-sfactory coefTicients of correla- 
tion in the case of the latter rats arc due in part to the fact that the animals 
which Huffered less aovercly lived for longer periods. 

EP. VIT. A® 

IN LUNGS 

o rr CONTROL 



GitAPn 6. The rate of dccroofic of vitamin A in the lungs of rats after intranosal inocula- 
tion with tubercle bacilli. 


CO.MME.\TS 

The rapidly fatal course of the reaction in the mice was somewhat similar to the 
results reported by Glover (4). He allowed mice to inhale an aerosol mist of 
tubercle bacilli and found that the mice began to die eighteen days later and that 
all died within si.\ty days. The lesions in the lungs of our rats corresponded to 
those found by various investigators. 

From a consideration of graphs 1, 2 and 3 it is concluded that vitamin A in the 
livers and lungs of the mice was destroyed as a result of the inoculation, and that 
the mice which received the high %dtamin A diet were more resistant to the effects 
of the inoculation. Graphs 4 and 5 give ewdence that a similar loss of vitamin A 
occurred in the livers and lungs of the e.xperimental rats. Analj'^sis of the bodies 
of the mice and rats showed that the \dtamin A had not been mobilized from the 
livers and lungs to other parts of the body, but had actual^ been destro 3 ’’ed as a 
result of the inoculation. 

It therefore seems justifiable to assume that patients suffering from tuberculosis 
metabolize more vitamin A than do normal persons. Since these patients, par- 
ticularly those with tuberculosis of the intestinal tract, do not absorb vitamin A 
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well when it is given by mouth, it is suggested that they be given relatively large 
doses of the vitamin by mouth, and that, in some cases, it may be wise to ad- 
minister the vitamin parenteraUy. 


SUMMARY 

Mice and rats were inoculated intranasally with virulent human tubercle 
bacilli. Many of the animals died. The involvement remained mostly localized 
in the limgs. The lesions in the lungs indicated a reaction to viable, if not actu- 
ally multipl 3 dng, tubercle bacilli. The stores of vitamin A in the animals were 
depleted as a result of the inoculation. 

SUMARIO 

Ratones y ratas fueron inoculados intranasalmente con bacilos tuberculoses 
humanos virulentos, muriendo muchos de los animales. La invasi6n permanecib 
localizada mayormente en los pulmones, cuyas lesiones indicaron reacci6n a 
bacilos tuberculosos, viables si no en realidad en vias de multiplicacidn. A 
consecuencia de la inoculacidn casi se agotaron las reservas de idtamina A de 
los animales. 

We wish to express our great thanks to Dr. Sidney C. Madden, who interpreted the ' 
microscopic sections; to Dr. Carl Nielsen of the Abbott Laboratories, who provided us 
with the fish liver oil used in the experiments; to Mrs. Alice D. Leahy and Miss Elizabeth 
Day for assistance in carrying out the work. 
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DR. WILLIAM CHARLES WHITE 


Resolution Covering His Resignation as Chairman of the Medical Research 
Committee of the National Tuberculosis Association 

March 1, 194<5 

On March 1, 1946, Dr. William Charles White’s resignation as Chairman of the 
National Tuberculosis Association’s Committee on Medical Research was for- 
mally accepted. In recognition of Doctor 'RTiite’s service and accomplishments, 
the Committee adopted the following resolution which, on March 8 and 9, 1946, 
was formally endorsed by the Board of Directors of the Association at its meeting 
in the Hotel Stevens, Chicago, Illinois: 

Whekeas, Dr. Wm. Charles White, retiring Chairman of the Committee of 
Medical Research of the National Tuberculosis Association, has com- 
pleted more than a quarter of a centmy of distinguished service in 
that position, and 

Whebeab, During that period his unswerving devotion to scientific research 
and the campaign against tuberculosis has led to notable advance in 
both fundamental science and the control of that disease, and 
Whereas, This unswerving loyalty to the National Tuberculosis Association has 
led to steady advancement in the program of that Association, and 
Whereas, He has developed an impressive research organization, comprehensive 
in scope, and by aligning investigators in the basic sciences with ex- 
perts in technical tuberculosis research has introduced new methods 
and team-work in medical investigation, and 
Whereas, EGs personal and professional association with the United States ' 
Public Health Service, National Research Council and other distin- 
guished bodies has been of inestimable value to the National Tuber- 
culosis Association in coordination of effort against tuberculosis, and 
Whereas, His understanding of the long-range interests of science and technical 
achievement in the control of tuberculosis led him to a unique and 
fruitful interest in the development of young men and women who 
have since become leaders in their respective fields, therefore 
Be It Resolved, That the National Tuberculosis Association express to Dr. 

White and his faithful secretary and daughter, Mrs. Hugh T. 
Nicolson, its deep appreciation of the service thej”^ have rendered to 
the Association and its confidence that the organization he has de- 
veloped and results obtained will be of permanent value in scientific 
research and the control of tuberculosis. 


Dr. H. Stuart Willis, Superintendent and Medical Director of the Wm. H. 
Maybury Sanatorium, NorthvUle, Michigan, was appointed Ad Interim Chair- 
man of the Committee by Mr. Will Ross, President of the National Tuberculosis 
Association. 
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AMERICAN TRUDEAU SOCIETY 
Report of the Missouri-Indiana-Illinois Therapy Conference 
Conference CommiUee 

Dr. Herbert L. Mantz Dr. George D. Kettelkamp 

A tristate conference on tuberculosis therapy was held at the Coronado Hotel, 
St. Louis, Missouri, on Saturda}-- and Sunda}--, February 9 and 10, 1946. Mis- 
souri was represented bj' 23 delegates, Indiana by 14 and Illinois by 12. In 
addition, 9 guests were present from other states, several of whom acted as 
moderators during the various sessions. 

Conferences were held on Saturday morning, afternoon and evening, and on Sunday 
morning and afternoon. Luncheons on the two days also were attended by all the 
delegates. 

At the close of the Sunday morning session, a short business meeting was held with 
Dr. Herbert L. Mantz presiding. At this time, it was unanimously voted that such 
regional conferences are very beneficial and instructive. It was also voted that a similar 
meeting should be held ne.\t year. It was recommended (f) that each of the presidents 
of the three State Trudeau Societies appoint a committeeman from the members of their 
society; (2) tliat these tliree men, from the respective Trudeau Societies, cooperate in 
arranging the time, place and choice of delegates for the ne.xt meeting; and (S) that the 
chairmen of the state committees, acting for tliis present meeting, present these recom- 
mendations for action to their respective Trudeau Societies. 

The material for this conference consisted of the roentgenograms and records 
of 75 consecutive admissions, beginning Januaiy 1, 1944, from one sanatorium 
from each of the three states represented. Each sanatorium was allotted 
approximately four hours for the presentation. Mimeographed sheets containing 
the pertinent clinical and laboratory findings of each case, in outline form, were 
distributed to each delegate. At each of the sessions one of the guests was 
designated to act as chairman or moderator. 

Discussion of the cases took place at the time of the presentation. Whenever 
there was too wide-spread disagreement among the delegates, a vote on the point 
at issue was called for by the chairman. Occasionally a vote by states was 
called for. It W'as of interest that no great discrepancies were noted among the 
states. Disagreements, when they did occur, did not seem to follow any geo- 
graphical pattern. They were between indhddual workers. 

Dr. Samuel S. Romendick presented the cases from Robert Koch Hospital, 
St. Louis, Missouri, during the Saturday morning and early part of the afternoon 
meetings. Dr. John D. Steele, Milwaukee, Wisconsin, acted as moderator 
during the Saturday morning session, and Dr. John W. Towey, Powers, Michigan, 
during the afternoon period. 

Dr. H. B. Pirlde presented the cases from the Indiana State Sanatorium, 
Rockville, Indiana, during the remainder of the Saturday afternoon and evening 
sessions. Dr. Helen A. Dickie, from Madison, Wisconsin, was moderator during 
the evening meeting. 
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Dr. Charles K. Petter presented the cases from the Lake Count}'- Tuberculosis 
Sanatorium, Waukegan, Illinois, during the Sunday morning session. Dr. G. A. 
Hedberg, Nopeming, Wisconsin, was moderator of this meeting. 

Sunday afternoon was reseiwed for a general summation of the pertinent, 
debatable points raised by the various cases presented. At this time free dis- 
cussion again took place with most of the delegates taking part. However, the 
various extraregional guests led the discussions. 

Following this, .an informal talk was given by Dr. John B. Barnwell, Director 
of the Division of Tuberculosis of the Veterans’ Administration, on the plan and 
policies of the new tuberculosis program for the Veterans’ Administration. 
Briefly, there are to be regional Tuberculosis Consultants appointed for each 
thirteen districts. There will also be more liberal interchange of conferences 
beriveen Veterans’ Hospitals and chdlian hospitals, medical schools and clinics. 
Every Veterans’ Hospital will be equipped with a 4 x 5 inch photofluorographic 
unit. Every admission to Veterans’ Hospitals or outpatient clinics vtU be 
X-rayed. All patients at Veterans’ Chronic Hospitals vtII be X-rayed at least 
once each year. An appeal was made for qualified physicians to join the 
Veterans’ Administration. 

In general, some of the significant considerations brought out by this conference 
as noted by tliis observer were as follows: 

(1) Manj' sanatoria require repeated negative sputum and gastric cultures 
before pronouncing a patient as an “arrested case.’’ Concentrated sputum 
examinations alone are deemed inadequate. 

(S) All three sanatoria represented had a large percentage of their cases leardng 
the institution against admce. This situation was deplored and various remedies 
were suggested. Chief among these is better state--wide control of open cases 
of tuberculosis. It was the consensus that some form of state-wide disciplinary 
or even penal action be taken against open cases who refuse to come to a sana- 
torium or who leave the institution against ad\'ice. 

(S) The majority of all cases presented were far advanced and most of them 
were in a desperate condition on admission to the sanatorium. This further 
emphasized the necessitj' for early diagnosis and the need for the Public Health 
Administrators to force patients to subject themselves for treatment promptly 
after diagnosis. 

(4) The general trend among most of the discussants, e^ecially the guests 
from the other states, was that they are using pneumothorax much less frequently 
than in the past. Consequent vdth this decline in the number of pneumo- 
thoraces, there was a corresponding decline in the incidence of empyema. It was 
further emphasized tliat unless a pneumothorax is good anatomically and gives 
a good collapse of the diseased areas or will, when improved by early pneumonol- 
ysis, it should be abandoned promptly in favor of other forms of collapse therapy, 
principally thoracoplasty. 

(5) Primary thoracoplast}', in cases ■n'ith unilateral, large (over 4 cm.) and 
thick-walled cavities, was recommended. It was felt that pneumothorax 
in such cases was usually unsatisfactory and that a thoracoplasty offers the 
patient a much better chance for recovery. 
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(6) Thoracoplasties, when done, should, in most instances, be radical with 
removal of the transverse processes and the costal cartilages. Incomplete 
thoracoplasties are usually unsuccessful in controUing the disease. Subsequent 
operations (revisions) are usually needed to control the disease in such instances. 

(7) The opinions on the advisability of phi-enic nerve operations, in minimal 
cases, was about equally dmded. Many believed that phrenic nerve interrup- 
tions prior to thoracoplasty lead to more atelectasis with retention of secretions 
in the involved lung and, hence, should not be done. 

(S) An initial period of absolute bed-rest was deemed advisable for aU patients, 
unless contraindicated by certain special considerations. 

(9) Extrapleural pneumothorax and excisional surgery (pneumonectomy and 
lobectomy) have a place in tuberculosis therapjq but only in certain selected 
cases, as a more or less desperate measure. 

(10) Bronchoscopies are being done with greater frequency. At some insti- 
tutions bronchoscopy is done routinely before any collapse therapy. Most 
delegates were of the opinion that, in the presence of endobronchial tuberculous 
disease, pneumothorax is contraindicated. 
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NOTICE 

Uoited States Public Health Service 

Announcement is made by Surgeon General Thomas Parran of the U. S. 
Public Health Service that a grant for the establishment of 125 Fellowships to 
train physicians and sanitary engineers in public health has just been approved 
by the National Foundation for Infantile Paralysis. 

Each Fellowship provides a year’s graduate training in a school of public 
health or a school of sanitary engineering. The Fellowships wdU be administered 
by the Committee on Training of Public Health Personnel, which consists of 
representatives of schools of public health, the State and Territorial Health 
Officers, the American Public Health Association and the U. S. Public Health 
Service. 

The Fellowsliips are available either during the academic year beginning in 
the fall of 1946 or the fall of 1947, and are open to men and women, citizens of 
the United States under 45 years of age. 

The purpose of the Fellowships is to aid in the recruitment of trained health 
officers, directors of special medical services, and public health engineers to help 
fill some of the 900 vacancies in public health medical positions and 300 vacancies 
for public health engineers, existing in State and local health departments over 
the country. The Fellowships are reserved for newcomers to the public health 
field, and are not open to emplo 3 ’’ees in State and local health departments, for 
whom Federal Grants-in-Aid are already available to the States. 

Applicants for Fellowships may secure further details by writing to the Surgeon 
General, U. S. Public Health Service, Attention: Public Health Training, 19th 
and Constitution Avenue N.W., Washington 25, D. C. Owing to the anticipated 
heavy enrollment in graduate schools, completed applications for training in the 
fall term of 1946 should be filed promptly. The awards committee will act on 
applications on the following dates: June 15, July 1, July 15 and August 1. 
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Treatment of Tuberculous Cavities. — The 
biological .and pliysic.al factors in the genesis of 
cavities arc discussed. The therapeutic ap- 
proach differs in that the patient with candies 
of biological pathogenesis (caseous destruc- 
tion) should receive total treatment for tuber- 
culosis — both .as a generalized disease and ns a 
local afTection. In the c-aanty of physical or 
mechanical genesis (distensible, nonretracti- 
ble) the local aspect is the principal one to be 
solved, and earns the designation of a separate 
disease. The best approacli to the handling 
of the cavity is to set dovsm a basic treatment 
for all caaafary lesions and determine later 
with precision the subsidiary or substitutive 
procedures applicable witliin the anatomical- 
clinical indications. Cawties are classified 
cssentiall}* into soft or hard walled ones as 
recognized radiographically. Also considered 
are manifestations of insufflation of the cavity, 
patency of draining bronchi and intracawtarj' 
tension. Treatment is classified into 5 groups: 
direct pneumonolj’iic intervention (open, 
closed, subfascial, extrafascial, and intramural 
pneumonolysis), functional interv'cntion 
(phrenic and other nen'e- and muscle-opera- 
tions), plastic operations, direct treatment of 
the ca\dt}' (open drainage, sclerosing, anti- 
septic, or fillin g substances, Monaldi type 
drainage, intrac.avitarj' cauterization, ligature 
of draining bronchus, internal plugging of the 
draining bronchus), and e.xcisional surgery. 
The routine study of the patient recommended 
includes gas anabasis and manometry of intra- 
cavitary gas, cavernoscopy to study the inter- 
nal surface of the cavity and the opening of the 
draining bronchus, the coaxistence of bronchial 
tuberculosis, and the mental, socio-economic 


and environmental factors. The basic routine 
for all cavitarj' cases is three-fold: hygienic- 
dietetic (rest, position, diet), pneumothorax 
and whatever medicinal or climatic therapy 
may bo aiiplicable. Other procedures are con- 
sidered subsidiar}' or as substitutes and are 
considered when intrapleural pneumothorax 
has failed. Some of them are as follows: 
Operable adhesions should be attacked in the 
second or third month of pneumothorax. 
Thoracoscopy should be done in cases of un- 
collapsed lower lobe cawties even though no 
adhesions arc seen, as they are often invisible 
radiographically. For the inoperable tjTpes of 
apico-costal adhesions, extrapleural pneumo- 
nolysis is recommended. The handling of 
other inoperable adhesions depends on the 
tj’pe and location of the ca^^ty. An extra- 
pleural pneumothorax is recommended in the 
apical soft walled cavity. If the lesions axtend 
to the base of the upper lobe or lower, a mixed 
pneumothorax is done, e.xtrapleural above and 
intrapleural below with either independent 
pockets or preferably communicating ones. 
The hard walled upper lobe cavity is handled 
by a partial thoracoplasty. For the bilateral 
case combinations of intra- and e.xtrapleural 
pneumothorax, sometimes with plirenic nerve 
operations are considered. In general when 
the extent of disease in a bilateral case contra- 
indicates bilateral pneumothorax, it also con- 
traindicates use of any of the subsidiary or sub- 
stitutive measures. Bilateral thoracoplasty is 
not favored. Considerable space is given to a 
consideration of cases where pneumothorax is 
ineffective despite the absence of adhesions. 
Such cases are due to elastic atony or retractile 
inertia of the lesion, or to bronchial obstruc- 
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plcunil !iyini)!iy.«i,‘t, c^tniplotiral [cunimoliiornx 
alunilil 1)0 (lono fur rocoiit nj)j)or lobe mvitios 
mill thorm'ojiIjiHty for old onea, plin-nic iiorvo 
iiitorrujition for lower lobe cavitio ’. Tor ij>, o- 
lateral roaiataiil bronchial Ic.iions in thisyroup, 
thoracojilasly is recoinnicndol. ^Vhon an 
cxtnipleiiral pncumothonix ia not cfroclive 
became of extent of di?ea''e, plirenic internip- 
tiun niii;ht help hm an adjunct nlthoiiKh the 
choice would be to nijandon the pneuinotliomx 
and do a thoracojilast}'. Fub-ddiarj' and mb- 
atitutivc jirocrtiurca to j'hrcnic [ciralvaJa are 
listeil ns: bed-rwst (lateral jiosition), pnetimo- 
pcritoncuin, cxtmploural pneumothorax, tho- 
nicofilasty, transjiarietal aspiration or lobec- 
tomy. In thonicoplasty failures, the follow- 
iiiK arc recommendc<l : revision with or ivithout 
liRaluro of Iuiik .stump, phrenic interruption, 
transiiarictal aspiration, open dniin.'iKC, lobec- 
tomy or imcunioncctomy. Excisional surRcrj* 
is termed nidical. Prompt and adequate 
treatment is strcs.scd in any type of lc.«ion. — 
Stxlcmalica del tratamicnlo dc la cavcnia tuber- 
culosa del pulmon, 11. l\ Vaccarcrea <0 0. .1. 
PaccorezM, Prensa mid. argent., May, 19.', -'i, 
32: 7S5. — {J, S. Peterson) 

Treatmenpof Tcnslon[.Cnvlty. — In.stitution 
of a pneumothorax in a patient with cavitarj’ 
pulmonarj’ tuberculosis and subsequent pneu- 
monolysis c.ause<l the caidly to increase in size 
and to assume the characteristics of a tension 
(Xivity. Five-tenths mg. of atropine sulfate 
was injected intravenously dailj' and small 
refills were given more frequently. After two 
weeks of such treatment the aavity disap- 
pc.ared. It is assumed that the beneficml 
effect in this case was due to the relaxation of 
the bronchial tree and the subsequently' im- 
proved bronchial drainage of the ballooned 
cavity . — Actions dcs injections cndovcincuscs 
d’atropine ct des insujflations plairalcs rappro- 
chlcs sur une cavemc hallonnisic, M. Pariety, R. 


I/eiobrc ii- P. Choubrnr, Rev. de la tuUrc., 
i9/,S, A’o. 4/0', S: 79. — (G. Simmons) 

Horner’c Syndrome following Pneurao- 
nolyrls.—HornerV .syndrome appearing after 
••urc'- -fill iritmjilcund pncurnono!y.«is was oh- 
f '-rvixi in '1 r.'i‘"s. Ne.-vous fibres from the 
eilio-.'pin.'d centre fii'-s into the anterior 
branchct of the find three dorf-al nen'cs, reach 
the stellate ganglion and fim'dly the ccm'cal 
sympathetic stnictiires. ficun’cn's nerve 
unites the middle and the inferior cc.-wical 
ganglions or the inferior cervitxd and the first 
thoracic ganglions, lubres innervating the 
iris pa-s through this ncn'c. During a high 
intrajileund pneiiiaonolyius the stcll.atc gan- 
glion, \’ieii'i'f'n's ncra’c or comrminic.ating 
bninchoi may bo injurisl. When the stellate 
ganglion is injiircil, there may be vasomotor 
disturbances in the corre-sponding upper ex- 
tremity. In all eases symptoms (pto.ds, myo- 
sis and vasodilatation on the involvcil half of 
the face) subsiilcrl within a few weeks. — /-< 
syndrome dc Claude Jicmnrd- Homer consleulij 
a I’ojh'ration dc Jacobaesa, Ch. Ilann'ch, F. 
Jhmrain it G. Rocl.e, Rev. dc la tubcrc., 1945, 
•Vo. .'tfC, S: iiCt. — {G. Simmons) 

Mobility of Cavities during Cough. — Two 
hundrcil and eighty-two patients were studied 
rcganling aavitary mobility during cough on 
fluoroscoj)y. (Sign of Brissaud). In the as- 
sumption that the mobility of a lesion during 
cough dc])end.s on the presence of a free pleural 
space, the x-alue of the sign was verified in pa- 
tients before and after attempt of pneumo- 
thora.x. If there is complete mobility, the 
movements of a caxdty during cough arc oppo- 
site to the movements of the ribs in all posi- 
tions of the patient behind the fluoroscopic 
screen. Caxdtics were classified in three cate- 
gories: (1) cavities remaining immobile dur- 
ing cough in all fluoroscopic positions, (2) eaxd- 
ties with partial mobility showing the sign of 
Brissaud in one or the other position, (S) mo- 
bile cavities, showing motion in all positions. 
In 151 cases with immobile cax'ities subsequent 
pneumothorax was ineffective in 95 per cent of 
cases. In 50 cases with partially mobile cavi- 



ABSTEACTS 


3 


ties pneumothorax was ineffective or impos- 
sible in 50 per cent, effective in 50 per cent. 
In 75 cases with mobile ca\nties pneumothorax 
was effective in 90 per cent, ineffective or im- 
possible in 10 per cent. It seems therefore 
that in the presence of total or absent mobility 
rather definite conclusions can be drawn as to 
the possibilit 5 ^ of pneumothorax, whereas par- 
tial mobility gives no sure indications. The 
value of pneumothorax in these cases will de- 
pend on the feasibility of a pneumonolysis. 
Comparison of ca^dtary mobility before and 
after pneumothorax reveals that a small num- 
ber of pre^^ously immobile cavities became 
partially or completely mobile after institution 
of pneumothorax. Using cavitary mobility as 
an indication for the posability of a pnenmo- 
nolysis the following correlations were found: 
in 78 cases of immobile cavities pneumonolysis 
was impossible in 89 per cent. An effective 
partial pneumonolysis could be performed only 
in 7 per cent. In 55 cases with mobile cavities 
pneumonolysis was not necessary in 51 per 
cent. Complete pneumonolysis could be per- 
formed in 16 per cent, partial pneumonolysis 
in 27 per cent. In this group, 83 per cent of 
pneumothoraces were effective. The sign of 
Brissaud, indicating the condition of the pleu- 
ral space, can be of practical help in various 
situations. A freely moving cavity may sug- 
gest to reattempt pneumothorax in spite of 
several previous failures. In case of a giant 
cavity with good mobility the risk of pneumo- 
thorax will be more easily accepted, whereas 
with doubtful or absent mobility thoracoplasty 
will be preferred. If cavitary lesions develop 
on the contralateral side of a pneumothorax, 
cavitary mobility will help to decide on a delay 
before institution of the second pneumothorax. 
This delay should not be prolonged, if one 
observes diminution of cavitary mobility, indi- 
cating formation of adhesions. In cases with 
bilateral involvement for which bilateral pneu- 
mothorax is considered, it is advised to at- 
tempt pneumothorax on the side where more 
adhesions can be expected according to the 
sign of Brissaud. If pneumonolysis is impos- 
sible on this side, it will be useless to induce 
the second pneumothorax. Cavitary mobility 


after institution of pneumothorax gives indica- 
tions about presence, form and type of adhe- 
sions as well as the possibility and usefulness 
of pneumonolysis. — Quels renseignemenis peut- 
on tirer avant et aprh la creation du pneumo- 
thorax arlificiel de la mobilit6 cavitaire a la toux? 
P. Langeard, Rev. de la tuberc., Juhj-Odober, 
1941, 6: 4S5.—( V. Leites) 

Paralysis of Diaphragm during Pneumo- 
thorax. — The concept of the diaphragm as an 
organ of respiration is inadequate. Lemon 
demonstrated the fact that intercostal action 
could adequately compensate for bilateral dia- 
phragmatic paralysis in dogs. In humans 
only a slight temporary lowering of the vital 
capacity -is noted after unilateral phrenic 
paralysis. Lemon believes that an important 
diaphragmatic function is to aid in the mainte- 
nance of the intraperitoneal pressure and to 
transmit this pressure to the abdominal organs 
wherever and whenever necessary. Digestive 
disturbances follow not only left phrenic pa- 
ralysis, but also left pneumothorax. The 
author noted a measurable decrease in bilateral 
diaphragmatic excursions following each pneu- 
mothorax refill. The decrease was more nota- 
ble on the collapsed than on the uncollapsed 
side. Therefore, the mobility of the dia- 
phragm depends not only on its own contrac- 
tile power and an intact phrenic nerve, but also 
on the level of intrathoracic pressure. Pa- 
tients with left pneumothorax may have ano- 
rexia or a sense of fulness after having eaten 
but a small amount. The supposition is that a 
depressed, immobile diaphragm serves to limit 
the adaptability of the stomach to increasing 
contents. Three case histories are presented 
which emphasize the syndrome of anorexia 
accompanied by loss of weight and strength 
unrelated to active disease, but occasionally 
observed in left pneumothorax. Mechanical 
paralysis of the diaphragm may be especially 
important during the period of rehabilitation 
when nutritional demands are increased. — 
Mechanical Paralysis of the Left Hemidia- 
phragm Complicating Collapse Therapy in Pul- 
monary Tuberculosis, 0. Feinsilver, Dis. of 
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Chest, March-April, IO//O, II: 1SS.~-{K. It. 
Boucot) 

Air Embolism In Pneumothorax. — Six in- 
st.'inccs of .nir embolism occurring among 950 
patients receiving pneumothorax in (he Mu- 
nicipal Institute of Tuberculosis in Buenos 
Aires are rcportc<l. One accident occurred 
during the initial pneumothorax tr&atmcnt, 
one during the third, and the others later. 
The severity of symptoms vnrie<l. One pa- 
tient dictl with a spastic monoplegia fifteen 
days after the accident with sj-mptoms of a 
bronchogenic .spread. Another patient die<! 
within two montlis, embolic signs having 
lasted four days. At the moment of the acci- 
dent all patientvS had similar symptoms: ])allor, 
sweating, rapid, thrciuly pulse, loss of con- 
sciousness, etc. Twenty-four hours later 
sjTnptoms were most varied. Neurological 
signs were contralateral to the side of the 
pleural puncture. Two patients had mono- 
plegias lasting about two weeks. In all pa- 
tients, there was an interval of two to five 
minutes between the moment of pleural punc- 
ture and the appearance of the first sjTnptom. 
Evidently the nervous rcfle.xcs arise not from 
the pleura but from the central ner\'ous sj's- 
tem. The accident frcqucntlj’ occurs in pa- 
tients whose pulmonary lesions arc compli- 
cated by numerous adhesions which preventan 
adequate collapse. After reviewing the ex- 
perimental work of the Frenchmen, ■\’'illaret 
and Cachera (1937, 1938), and the Brazilians, 
Amorfn and Branco, on air embolism in dogs 
and rabbits, the authors conclude that air 
emboli and not pleural shock account for the 
great majority of accidents during therapeutic 
pneumothorax. The}' state that air must be 
introduced into a pulmonary vein to produce 
the cerebral emboli which cause focal organic 
lesions and a series of s}'mptoms. By way of 
prophylaxis, difficult or ineffective pneumo- 
thoraces should be abandoned. When an 
accident occurs, rardiac stimulants such as 
camphor or ergotamin tartrate are advised. 
Adrenalin should never be used . — Nvcslra ex- 
periericia sobre los accidentes nertnosos del ncu- 
moiorax artificial, I. M. Hernandez & I. Smirn- 


off, Arch, argcnl. dc tisio!., Odohcr-Dcccmbcr, 
W>,>„ 20: Kegel) 

Extrapleural Pneumothorax. — Beviewing 
cnd-rc.su!t.s in 115 patient.s in whom an axtra- 
plcural pneumothorax had been astablishcd, 
the following conclusions arc arrived at: (/) In 
6 c.ascs of early tuberculosis the results ob- 
taincrl were good. (2) Among the 35 cases of 
old stabilized lesions, good rc-sults were ob- 
tainctl in 21 (G9 per cent); there were 4 deaths 
and in 7 the results were unsatisfaefor}’- (d) 
In CS ca.scs no other collapse therapy could 
liave been instituted. In 3G ca.scs of this 
group (53 per cent) the results obtained were 
good. — R^siiltnf.'! dc 115 cas dc pneumothorax 
cxlra-plcural, .4 . Maurer & J. Chcncbaull, Iter, 
dc la Itihcrc., lO/fh Ko. 0/6, 6: S70. — {G. 
Simmons) 

Extrapleural Pneumotborax . — Thirteen 

eases of avtraplcural pneumothorax, cstab- 
li-shed during the jjcriod 1937-1939, are ana- 
lyzed. In 5 aases the lesions were recent but 
progressive, in 2 recent and stabilized and in 
G the lesions were c;ivitary and old. In 3 c;iscs 
large cavities were present. Complications 
encountered were: (1) Extrapleural liemor- 
rhages and infection; 2 cases. (2) SecondaO’ 
infection of the axtrapleural space: 3 cases. 
Four patients thus treated liave been con- 
sidered cured for three years. In one patient 
the pneumothorax is being abandoned. In 4 
others it is being maintained vrith good results 
and in 4 an oleothorax has been substituted. 
In all cases the results obtained are called 
"perfect." Beexpansion of an axtrapleural 
pneumothorax nlwa}’s occurs from below up- 
ward and from the front toward the back. 
Extrapleural effusions become loralized in the 
superposterior portion of the chest and cause 
considerable thickening of the pleura, which 
interfers with the ree.xpansion of the lung and 
may result in retraction of the ribs and of the 
mediastinum. In uncompliaated cases and in 
those in wliich no conversion into an oleo- 
thorax had become necessary, thickening of 
the pleura and thoracic retraction are insignifi- 
cant. Contralateral spread was obsen'cd in 
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only one case. The advantage of extrapleural 
pneumothorax over thoracoplasty is stressed 
•with the assumption that after reexpansion of 
the lung there is “complete functional recovery 
of the lung, identical to that obtained with 
an intrapleural pneumothorax.” — ResuUats 
ihignes du pneumoUwrax extra-pleural. {13 
ohservations de malades oper6s depvis plus de 
gtiatre ans.), Ch. Gemes-Rieux, P. Razemon cfc 
R. Garcenol, Rev. de la htberc., 1943, No. 7/9, 
8: 127. — {G. Simmons) 

Histology of Extrapleural Pneumothorax. — 
The original extrapleural ca'vity is a wound 
space. Its walls undergo gradual histological 
changes to adapt the space to the function 
which it is to perform. Biopsy specimens 
taken at operations months and years after 
the original operation show that macroscopi- 
cally the wall is smooth and glistening and in- 
distinguishable from true pleura. Micro- 
scopically layers of collagenous and elastic 
fibres are discernible, and in 10 out of 15 cases 
a mesothelial covering was present. This con- 
sisted of flat or cuboidal cells, from one to 
several layers deep. These cells look like epi- 
thelial cells. It is likely that these layers origi- 
nate from imdifferentiated cells of mesen- 
chymal origin which are found in connective 
tissue. In some cases the mesothelial lining 
was absent and the surface was formed by 
layers of connective tissue fibres. — Histo- 
logische XJntersnichungcn der Wand des exira- 
pleuralen Pneumothorax, R. Fink, Schweiz, 
med. Wchnschr., September 30, 1944} 74: 1029. 
— {H. Marcus) 

Spontaneous Extrapleural Pneumothorax. — 
The case of a 28 year old female is reported 
who subsequent to an intrapleural pneumo- 
aolysis developed an empyema which was 
treated with repeated aspirations. She de- 
veloped a tumor-like formation of the breast 
which proved to be a small extrapleural pocket 
containing air under positive pressure (-F35) 
much higher than the intrapleural pressure 
( -1-5) . Subsequently a cold abscess developed 
from this e.\trapleural pocket and became lo- 
calized within the parenchyma of the right 


mammary gland. — Un cas d’empyhne tuber- 
culevx d’origine pleurale ayanl provoguS la for- 
mation d’une poche airienne extrapleurale puis 
cells d’une collection purulenle inlramammaire 
secondairement fistulisee, A. Clermont, Rev. de 
la Inhere., 1941, No. 6/6, 6: 364- — {G. 
Simmons) 

Brain Abscesses following Monaldl Drain- 
age. — Tills complication of Monaldl drainage 
has not been reported heretofore, but it has 
been observed twice by the author. In the 
cases under consideration, the caidties had 
decreased markedly in size following suction 
drainage, but the bronchi remained open. In 
one case the catheter was removed and an at- 
tempt was made to replace it. 'This was fol- 
lowed by slight bleeding. In the other case 
the catheter became blocked and it was at- 
tempted to reestablish drainage by flushing it. 
This was also followed by slight bleeding. 
Within a short time of this occurrence s^unp- 
toms of brain abscess were noted, and death 
occurred within due time. On theoretical 
grounds alone, abscess should occur from time 
to time, just as it does in bronchiectasis. 
Trauma and bleeding must be avoided in 
manipulation of the catheter, as the capillary 
network around the cavity is e.xtremely rich 
and is practically in communication with the 
ca■vitJ ^ — Himabszesse als Komplikation bci der 
Kavemensaugdrainage nach Monaldi, F. 
Strmen, Schweiz, med. Wchnschr., November 
18, 1944, 74; 1197.— {H. Marcus) 

Air Embolism following Cavity Aspiration. — 
On theoretical grounds one might axpect air 
embolism quite frequently as a complication of 
cavity aspiration in preparation for Monaldi 
drainage. Actually it is quite rare so that its 
occasional occurrence has not acted as a deter- 
rent from a therapeutically sound procedure. 
To further minimize the chances for its occur- 
rence, it is advisable to operate on a patient 
who is lying down. The patient has to be 
prevented from getting up at any time during 
the procedure and for one-half hour following 
it. Sufficient opiate should be given to pre- 
vent cough. A case is reported where the pa- 
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ticnt died sliortlj’ ftftcr the cx])lorntor>’ needle 
hnd been plncc<i into the aavil)'. Autops}' 
showed that the needle Imd penetrated a small 
piilmonai;)' vein. Bleeding into the cavit}' 
hnd occurred, and tliis had stimulated cough. 
Tlic high pressure during cough hnd forced air 
from the cavity into the open blood vessel. 
The brain shower! that tlie blood a*csscIs of tlie 
pia-arachnoid and the base of the brain were 
filled with air bubbles. — Vber cine todlich ver- 
laitfcndc Liiftcmbolic nach Kavcrncnpunklion, 
H. Mdudcrli, Schweiz, med, Wchnschr., No- 
vcinhcr IS, 19/^.',, 74: 1190. — {11. HIoTcns) 

Cavernostomy. — A big tuberculous cavit}' 
was opened with a galranocautor}'. The walls 
and the bronchial openings were cauterized 
and the cauterizations were repeated eight 
times. Five months later there was no evi- 
denee of a pulmonary ca\dty except for a scar. 
It is believed that the indications for cavemos- 
tom)' and cauterization of the cavity walls 
should be enlarged. — La spfUotomic large dans 
Ic iraUcmail dcs cavcrncs tnbcrculcnscs du pou- 
mon, A. Bemou <t R. Goyer, Rev. de la tubcrc., 
194 s, No. 4/G, S: 71. — {G. Simmons) 

Cavernostomy. — ^In 4 cases of large residual 
cavities persisting after thoracoplasty’ cavern- 
ostomy was performed. The cavity was 
opened widely. The walls and the draining 
bronchi were cauterized. In all 4 cases com- 
plete and persistent closure of the cavities was 
obtained. The necessity for a wide opening of 
the cavity and for a thorough cauterization is 
emphasized. — Qualqiies cxcmplcs de spiliotomic 
pour cavemes rdsiduelles sous thoracoplaslie, A. 
Bemou, R. Goyer & L. Marccaux, Rev. de la 
tubcrc., 1944} 1^0- 1/S) 9: 24- — ((?. iSininions) 

Pulmonary Resection for Tuberculosis. — 
With the improvement of operative and anes- 
thesia teclmique, resection in pulmonary’ tu- 
berculosis has become a reasonable procedure. 
Although the immediate mortality has been 
greatly reduced, the late results are at present 
rmknown. From scattered case reports it 
would appear that the patient may be in dan- 
ger of fistula formation, reactivation and 


spread for years after the operation. There is 
still considerable controversy ns to whether 
elective resection is a sound procedure. The 
majority' of workers in the field feel that lobec- 
tomy’ should not be done if a cure by’ thoraco- 
plasty' appe/irs likely'. Tlie procedure should 
be rescrr’cd for lower lobe cavities, located 
either near the mediastinum or in the middle 
portion of the lung. It would appear to be the 
ideal treatment for tuberculoma, but this con- 
dition is rarely’ diagnosed preoperativciy. Its 
value in cases of bronchial disease is still dis- 
puted since persistent bronchial tuberculosis 
of the stump, n-ith reactivation, is occasionally’ 
seen. The author reports on 9 cases, with one 
fatality’. Three of the S sun’iving cases de- 
veloped bronchial tuberculosis, but the overall 
result was s-atisfactory’ in all S patients. Only 
one upper lobe removal is among this series, 
and in this case thoracoplasty was refused by 
the patient and lobectomy’ was elected. The 
other S mses represent lower, or lower and 
middle lobe removals. — Rcsedion of the Lung 
in the Treatment of Pulmonary Tuberculosis, 
0. C. Brantigan, Arch. Surg., October, 194d) 
SI: 147 . — (//. Marcus) 

Pulmonary Resection for Tuberculosis. — 
Tuberculous tracheobronchitis is known to 
present a serious prognosis and a comple.x 
therapeutic problem. Collapse procedures not 
only’ have limited ^•aIue in cases of endobron- 
chial tuberculosis, but actually' may be dan- 
gerous. Because of the liigh incidence of 
atelectasis, unavpandable lung, empy'ema and 
anaerobic infection, pneumothorax and 
phrenic paralysis are contraindicated in the 
face of extensive bronchial ulceration or 
marked stenosis. Complete thoracoplasty 
has given by’ far the best results. However, 
analy'ses of reported series suggest that tho- 
racoplasty has been applied to only a fraction 
of patients with tracheobronchial involvement. 
Many' such cases progress so rapidly as never 
to be considered suitable candidates for tho- 
racoplasty. The incidence of tension cavities, 
basal disease and wide-spraad active disease is 
high in patients with bronchial involvement 
and associated stenosis. They do notably 
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poorly with thoracoplasty. Tliirty pulmonary 
resections on cases complicated by endobron- 
chial tuberculosis were performed by one of 
the authors between 1934 and January 1, 1944. 
Twelve of these were desperate cases operated 
on as a last resort; 96.6 per cent had positive 
f. sputum. The ratio of females to males was 
4: 1. The majority were in the fourth decade 
of life. Twenty-four of the 30 had stenotic 
bronchial lesions of which 11 were associated 
with ulceration. Five had ulcerative lesions. 
Only one had a submucosal type of tubercu- 
lous bronchitis, and this was associated with 
a 50 to 60 per cent narrowing of the right 
upper lobe orifice. Indications for pulmonary 
resection are: (1) associated suppurative dis- 
ease; 4 such cases were included in this series; 
(2) post-thoracoplasty cases with uncontrolled 
disease; this series included 5; (S) extensive 
multilobar predominantly unilateral tubercu- 
losis; there were 21 such cases in this series. 
An analysis of complications is based on 
whether or not the surgical procedure was done 
before or after January, 1942. This date was 
chosen because of the standardization in Janu- 
ary, 1942 of operative procedure to the pleural 
flap method of bronchial closure and individual 
ligation. In tliis latter group no wound infec- 
tion occurred, but one bronchial fistula, 2 em- 
pyemata, and 3 instances of postoperative con- 
tralateral spread occurred. There were 2 
contralateral pleurisies with effusion in the 
entire series. One of these was positive by 
guinea pig inoculation. Routine postopera- 
tive bronchoscopy revealed ulceration of the 
bronchial stump in 4 patients, an incidence of 
21 per cent. None of these patients had 
symptoms. Two were positive postopera- 
tively, one by sputmn examination, the other 
by gastric washings. Three of the 4 have been 
negative following bronchoscopy with applica- 
tion of 30 per cent silver nitrate. Operative 
mortality for the entire group was 26.6 per 
cent, or 8 out of 30. All but one of these 
deaths occurred in the desperate rislr cases. 
Mortality in reasonable risk cases was 5.5 per 
cent. Three late deaths occurred, all in pa- 
tients treated prior to January, 1942. This 
shifts the case mortality to 36.6 per cent. In 


the group operated on since January, 1942, one 
of the 12 reasonable risk cases died of post- 
operative embolism as contrasted with 4 out of 
7 of the desperate risk cases (57.1 per cent). 
Only 4 deaths in the entire series were attribut- 
able to tuberculous infection. Five deaths 
were related to the surgical problems of pul- 
monary resection.* Eleven out of the whole 
series of 30 have died. Of the remaining 19, 
15 are clinically well, 11 have been discharged 
from the sanatoria to their homes. The other 
4 are still on bed-rest. One has a mixed empy- 
ema and is awaiting thoracoplasty, one has 
ulceration of the bronchial stiunp, positive 
sputum, tuberculosis of the ilium and sacroiliac 
joint, and the other 2 have progressive contra- 
lateral lesions. They will eventually die of 
tuberculosis. Examination of pathological 
specimens reveals a much higher incidence of 
tuberculous bronchitis than that diagnosed 
bronchoscopically. Submucosal involvement 
with round cell infiltration and usually with 
tubercle formation is the earliest finding and 
has frequently been present when unsuspected. 
Ulceration or granulation merely represented 
the area where tlie bronchial disease hadbecome 
an open focus. This is significant because 
of the possibility that in bronchial ampu- 
tation the suture line will go through the in- 
volved portion of the bronchus. The draining 
bronchus of the cavity is involved almost with- 
out exception. This is especially notable in 
lower lobe ca^dties, most of which are located 
in the superior division of this lobe. Many of 
these lesions vdll not be discovered by bron- 
choscopy as they are "around the corner.” 
When resection is contemplated in such cases 
the draining bronchus should be considered to 
be involved. A middle and lower lobectomy 
on the right side may be a more rational pro- 
cedure with tliis type of lesion than a lower 
lobectomy because the bronchial suture line 
can be placed above the involved portion. 
Parenchymal lesions in the series have been 
characterized by a high incidence of basal dis- 
ease with a tendency toward a bronchopneu- 
monic type of tuberculous lesion. Examina- 
tion of specimens leaves little doubt that, had 
collapse measures been used in these cases, a 
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large bulky mass of tuberculous lung would 
have been collapsed leaving a huge amount of 
diseased tissue as a threat in the future. Con- 
tralateral spread is still a definite threat having 
occurred in 15 per cent of this entire series and 
ill 15.8 per cent of those with tuberculous bron- 
chitis. At present an attempt is being made 
to overcome spilling at the. time of operation 
by making bronchial ligation the primary step 
in resection. Tlie use of intrabronchial anes- 
thesia is anticipated to e.\teriorizc each lung 
and thus possibly prevent intrabronchial spill- 
ing of secretions. Bronchial stump ulcers 
have occurred in 21 per cent of the series. In 
each instance endobronchitis had been present 
prior to resection. Ulcers occurred most fre- 
quently where mattress sutures were placed in 
the bronchus, so now only end sutures are 
used. The condition of the contralateral lung 
is of extreme importance though the presence 
of disease in it does not contraindicate resec- 
tion, Many cases in this series had contra- 
lateral tuberculosis, but only 3 underwent e.\'- 
acerbation. The amount of lung tissue to be 
resected must be decided upon at the time of 
operation when the lung can be palpated. 
Not infrequently considerable unsuspected 
tuberculosis is found in a lobe necessitating 
pneumonectomy when only lobectomy had 
been contemplated. Wlierc endobronchial tu- 
berculosis involves the major bronchi, particu- 
larly where stenosis is present, pneumonec- 
tomy can be decided upon prior to exploration. 
On the right side in cases ol basal tuberculosis, 
lobectomy is more feasible than on the left side 
because the intermediate bronchus is often 
free of disease. On the left side, lower lobec- 
tomy finds a limited field in cases with bron- 
chial lesions and is applicable only rarely 
where bronchial lesions lie well below the level 
of the superior division. Case reports are 
given. — Pulmonary Resection for Tuberculosis 
Complicated by Tuberculous Bronchitis {Pre- 
liminary Report), R. H. Overholl & N. J. Wil- 
son, Dis. of Chest, January-February, 11: 
72. — {K. R. Boucot) 

Primary Tuberculous Tracheobronchitis. — 
Sixteen cases of primary tuberculous tracheo- 


bronchitis were observed. There were no sig- 
nificant antecedents in the history of these pa- 
tients, except in 2 cases, in which the onset of 
the endobronchial disease followed three to 
four years after erythema nodosum. Young 
females were more often affected than males. 
The symptoms of the initial ulcero-granuloma- 
tous phase were: nonproductive cough of a 
particularly violent and persistent character, 
retrosternal burning sensation, paro.xj'smal 
dyspnea and discrete hemoptysis. At later 
stages of the evolution when fibrostenotic 
changes prevailed, phenomena of bronchial ob- 
struction, wheezing, atelectasis and suppura- 
tion in areas distal to the stenosis were ob- 
served. On bronchoscopic examination large 
productive lesions were noted, or in other cases 
an extensive necrotic caseous bronchitis was 
found. The sputum was mostly positive on 
direct examination with abundant acid-fast 
bacilli. The chest X-ray film showed no 
changes unless there was marked stenosis. In 
6 cases there were no pulmonary lesions on the 
X-ray film; in 4 cases there was a slight retrac- 
tion of one hemithorax; in 4 cases atelectasis 
was pi'csent and in 2 cases there was pul- 
monary suppuration. No tuberculous lung 
lesions were noted during the period of obser- 
vation of these cases. The duration of the 
process of scarring varied from a few months to 
one and one-half years. — Tracheobronchitis tu- 
berculosas clinicamente primilivas o puras, J. G. 
Dighiero, Hoja tisiol, June, 191(5, S: 2 . — 
(L. Molnar) 

Endobronchial Tuberculosis. — ^Direct signs 
of endobronchial tuberculosis are atelectasis, 
sudden consolidation of a lobe under collapse, 
sudden spread of an apparently controlled 
lesion, blocked cavity and far advanced dis- 
ease. Indirect signs are hemoptysis of mild 
or streaking type without demonstrable X-ray 
findings, positive sputum without demon- 
strable cause or persistent nonproductive 
cough. Atelectasis may be massive with 
mediastinal shift or may consist only of small 
areas often found in apical regions. Blocked 
cavities and cavities which change in size sud- 
denly may be due to endobronchial tuberculo- 
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sis either through ball-valve action or by 
stenosis or kinking of a bronchus. In one in- 
stitution, 565 patients were bronchoscoped. 
Of these, 224 were examined routinely prior 
to thoracoplasty or other collapse procedure. 
The balance were bronchoscoped because of 
the above signs and findings. In the 224 cases 
bronchoscoped prior to collapse, 26 cases of 
ulceration or stenosis were found. Analyzing 
this group, of 61 cases with wheeze, 23 had 
positive bronchoscopic findings of ulceration 
or stenosis; of 81 with consolidation or atelec- 
tasis, 27 had positive findings; of 18 with new 
disease while the old disease was controlled, 5 
had positive findings; of 28 cases without obvi- 
ous source of hemoptysis, 8 had positive find- 
ings; of 50 cases with hilar flare, excessive dysp- 
nea, etc., 17 cases of ulceration or stenosis were 
found . — The Radiological Findings in Tracheo- 
Bronchial Tuberculosis, C. C. Birkelo & L. A. 
Poznak, Dis. of Chest, January-Fehrmry, 
194G, 11: 26.— (K. R. Boucot) 

Pathology of Tuberculous Tracheobron- 
chitis. — The material consisted of 110 consecu- 
tive cases autopsied at Triborough Hospital 
for Tuberculosis with death due to tuberculo- 
sis. All had pulmonary involvement. Rou- 
tine microscopic sections were taken from the 
anterior and posterior walls of the trachea, 
from the carina, and from both main bronchi 
ns well as from any other grossly suspicious 
areas. The following lesions were seen: (1) 
diffuse reddening and edematous tliickening of 
the mucosa (microscopicallj', tliese lesions re- 
vealed congestion with dense lymphocytic in- 
filtration); (2) microscopic tubercles situated 
between glands or immediately beneath the 
epithelium; (S) shallow microscopic ulcerations 
of the mucosa with lymphocytic infiltration of 
the ulcer base (unless these revealed the pres- 
ence of tubercle bacilli, they were not included 
in this series); (4) shallow microscopic ulcera- 
tions with tuberculous granulation tissue in 
the base; (5) gross ulcerations with tuberculous 
granulation tissue in the base, the most fre- 
quently encountered lesions (occasionally 
these ulcers had eroded cartilage) ; (0) ulcera- 
tion with extensive tuberculous granulation 


tissue accompanied by fibrosis leading to some 
narrowing of the lumen (fibrosis was not 
marked in the trachea, was more appreciable 
in the main bronchi, but was only really ad- 
vanced in degree in the branch bronclii) ; (7) 
diffuse fibrotic thickening of the bronchial wall 
accompanied by some narrowing and by the 
presence of superficial submucosal tubercles 
(this was also most marked in the branch 
bronchi) ; (8) scarring due to healing (none was 
seen in the trachea and only occasionally in the 
main bronchi; only in branches of the lobar 
bronchi draining tuberculous cavities was com- 
plete occlusion seen) . The incidence of tuber- 
culous tracheobronchitis was 60 per cent in this 
series mthout any noteworthy predisposition 
according to sex, race or age. There was a 
preponderance in cases with large pulmonary 
cavities, 70 per cent, as contrasted with 17 per 
cent in cases with small cavities. The author 
believes thatprimary tuberculous tracheobron- 
chitis is extremely rare. Secondarily, it may 
be due to surface implantation, direct exten- 
sion, to Ijinphogcnous or hematogenous 
spread, but surface implantation seems to be 
the most common mode of infection. She sug- 
gests that, in bronchi draining cavities, the 
tuberculous process diminishes in severity as 
the main bronchi and trachea are approached. 
Fifty-seven per cent of the cases had tubercu- 
lous laryngitis. Of 54 cases having laryngitis, 
13 had no tuberculosis of the trachea or main 
bronchi, while 18 without laryngeal involve- 
ment had tracheobronchial tuberculosis. 
Therefore, there is no apparent correlation 
between these two conditions. It is pointed 
out that autopsj' studies have the disadvan- 
tage that cases with bronchial disease and 
minimal tuberculosis are not seen, while clini- 
cal investigation is limited to gross inspection 
and study of biopsy fragments. Therefore, 
close correlation is necessarj' between clinical 
obseivations and ' postmortem studies. — Tu- 
berculosis of the Trachea, Gertrude Siherman, 
Dis. of Chest, January-Fcbruary, 194-5, 11: 
S. — {K. R. Boucot) 

Pathology of Endobronchial Tuberculosis. — 
Sixty lungs or lobes of lungs resected for tuber- 
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ciiIoHis by Dr. Richard H. Ovcrholt nnd nsso- 
riatc,s were examined. Microscopic study w.a 9 
made of «)l the main, lobar, nnd segmental 
bronchi. Tuberculous cndobroncliitis was 
found in 31, or roughly 50 per cent, of the se- 
ries. I'ema!c.s in t!ie tiu’rd nnd fourth decades 
were i);irticularly nfTected. All cn.sc.s with 
endobronchial tuberculosis had positive spu- 
tum. One-third of the patients had had sj’mp- 
toms of tuberculosis for lass than one j'car. 
All gradations of palhologiaal changes were 
found between an ocaasional tubercle nnd 
stenosing tuberculous gmnulntion tissue asso- 
ciated with fibrosis. liven with mildly exten- 
sive tuberculous involvement there was at 
times no ulceration or only foaal or superficial 
ulceration. There was apjjarcnt continuity of 
disease from the point of endobronchial tuber- 
culosis naarcst the hilum through the seg- 
mental bronchi to the parcnch}^^! lesion. 
Thus, whenever tlicrc was tuberculous bron- 
chitis of a main stem bronchus, it was also 
found in a lobar bronchus. Severity of the 
disaaso varied considerably in different parts of 
the same bronchus. In 20 aascs the paren- 
chjTiial lesion from which the bronchial disaase 
arose was a cavity. In the remainder it was 
a caseous focus of varying size and age. In 27 
of the 31 cases it was possible to examine three 
or more of the hilar lymph nodes microscopi- 
cally, and at laast one node in each aase was 
tuberculous. Tliere was no instance of direct 
axtension from a lymph node to a bronchus. 
It was concluded that tuberculosis of the larger 
bronclii is the result nnd complication of paren- 
clijanal tuberculosis. Observation of the fre- 
quency with which tuberculosis involved the 
hilar nodes proa'cs lymphatic drainage of tu- 
bercle bacilli from the pulmonaiy focus to the 
hilum. Tims, the entire course of a bronchus, 
including segmental, lobar, and main stem, 
which leads from a parench 3 TnaI lesion is po- 
tentiallj' subject to tuberculosis. The area 
nearest the pulmonary disease is obviously 
more subject to infection, accounting for the 
greater incidence of involvement of segmental 
bronchi. The bronchus has an ability to heal 
even when superficial ulceration has taken 
place. However, when tuberculous granula- 


tion tissue has replaced submucosa and mucosa 
resulting in stenosis, complete healing can only 
bike place hi’ scar tissue formation. Such an 
urea of severe endobronchial tuberculosis may 
become independent of its apparent paren- 
chymal lesion and act as a focus for further 
dis'jcmination. Infection of a bronchus by 
direct implantation might be assumed because 
all in this .«erics had a positive sputum wore it 
not for the fact that bronchial disease per sc 
maj’ give rise to a positive sputum. Such 
implantation mn,v occur but it was not possible 
to estimate its incidence from this study. 
Ilcmatogenous dissemination did not produce 
bronchial disease in this study. — Surgical 
Pathology of Endobronchial Tuberculosis, W. 
A. Meissner, Dis. of Chest, January-February, 
1945, 11: IS.—CK. R. Roucot) 

Ulcerative Tracheobronchitis. — ^Broncho- 
scopic examinations were done in patients who 
had luid previous episodes of atypical pneu- 
monia followed by delaj'od convalescence, 
chronic broncliitis and hemopt 3 ’ses. Ulcera- 
tive lesions of the tracheobronchial tree were 
found in 9 patients nnd were believed to be 
responsible for the protracted course of the 
disease. Biops 3 ’' of the ulcers revealed non- 
specific granulation tissue and inflammation. 
These lesions are bronchoscopicalJ 3 ’' indistin- 
guishable from ulcerations due to Boeck’s 
sarcoid, from the chronic infective granulo- 
mata or from the blastomycoses. The treat- 
ment consisted in bed-rest, high vitamin, high 
caloric diet, postural drainage, cauterization 
with silver nitrate and instillation of penicillin. 
The ulcerations healed within two to four 
months. Four cases are reported in detail. — 
Ulcerative Tracheobronchitis following Atypical 
Pneumonia: Report of Cases, E. B. Kay, Arch. 
Int. Med., August, 1945, 76: 93.— {Q. G. 
Lciner) 

Treatment of Bronchopleural Flstulae. 
Atropine sulfate, J mg. injected subcutane- 
ously, w’as used repeatedly in the treatment of 
spontaneous pneumothorax occurring in the 
course of collapse tlierap 3 '. In 6 cases there 
was apparently a favorable response, in 3 cases 
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no benefit was derived from this treatment. 
There are no contraindications to the use of 
atropine sulfate. Cj’^spnea is always relieved, 
probably because the bronclii become relaxed, 
the intrapulmonarj' ventilation improved and 
the lung follows the excursions of the thoracic 
cage better . — Sulfate d’airopine et perforations 
'' pulmonaires, M. Dussert, Rev. de la iuberc., 
1941 , No. 5/6, 6: 339. — (G. Simmons) 

Pulmonary Hypoventilation Due to Tuber- 
culous Lymph Nodes. — In tuberculosis of the 
tracheobronchial lymph nodes various effects 
on adjacent bronchi are distinguished. There 
may be development of a check- valve or stop- 
valve mechanism, both of which can lead to 
obstructive atelectasis. The fij-st degree of 
bronchial obstruction is narrowing of the 
lumen with consenmtion of patency during 
inspiration and exspiration. It is believed 
that this state is not irrelevant for the lung 
sector supplied by the involved bronchus, but 
leads to a state of hj’poventUation in this area. 
The following obser\’ations were made: the 
first sign was a definite diminution in the size 
of a lobe without any noticeable diminution in 
transparence. Since this phenomenon was 
transitory it was evident that it could not be 
due to fibrosis. It was best observed in the 
right upper lobe. Tuberculous changes in the 
tracheobronchial lymph nodes produced pro- 
gressive diminution in the size of the right 
upper lobe with upward displacement of the 
interlobar fissure. In a certain percentage of 
cases the further course showed development 
of obstructive atelectasis with all the char- 
acteristic clinical and rontgenological signs. 
However, in the 29 cases with shrinkage of the 
right upper lobe, only 10 per cent developed 
obstructive atelectasis. The other cases 
showed only what the author calls lobar 113750- 
ventilation. The X-niy signs of tliis condi- 
tion are: progressive upward displacement of 
the interlobar fissure, especiallj'' in its lateral 
parts, up to the level of the second rib or the 
first intercostal space; upward displacement of 
the upper pole of the liilum. No displacement 
of the organs of the mediastinum was noted. 
There was a slight diminution in transparence 


only with very marked contraction of the lobe. 
There was a lowering of the ribs as compared 
to the contralateral side. With regression of 
the specific inflammatory changes in the lymph 
nodes and reestablishment of normal bronchial 
patency all these changes were reversed. 
Thus, in 87 per cent a downward displacement 
of the interlobar fissure was observed. Only 
in cases with formation of pleiu-al adhesions 
was the return to normal not noted. Hypo- 
ventilation of the other lobes were less clearly 
demonstrable. Hypoventilation of the whole 
lung has been observed mainl}’- on the left 
side. There was a generalized diminution in 
transparence, a slight displacement of the 
heart to the affected side, upward displace- 
ment of the liilum and lowering of the ribs. In 
most cases of lobar hj'poventilation the re- 
maining lobes, and later on the contralateral 
lung, showed increased transparence, inter- 
preted as transitory hyper ventilatory emphy- 
sema . — The Phenomenon of Pulmonary Hypo- 
ventilation in Tuberculosis of the Bronchial 
Lymph Nodes, A, K. Prozorov, Probl. luberk., 
1945,1:13.— { V. LeUes) 

Laryngeal Tuberculosis. — Laryngeal tuber- 
culosis often proves to be fatal not because of 
the anatomical lesion but because painful 
dysphagia leads to stanmtion and death. 
The vast majority of such lesions has its 
anatomical basis in vasomotor disturbances 
around a small chronic lesion. In such lesions 
infiltration of the stellate or of the thoracic 
ganglions withnovocaine may prove beneficial, 
since the painful d3'sphagia ma3' be eliminated 
and the nutritional state of the patient may 
subsequent be improved. This method was 
used in 16 cases since 1937 and favorable re- 
sults are reported . — Lc iraitement dcs laryn- 
gilcs tubcrcideuscs ocdemateuscs par VinfiUra- 
tion novocainiguc des ganglions stellaire ct 
thoraciques superiettrs, H. Mollard, H. Mas- 
chas & M. Durct, Rev. dc la iuberc., 1942, No. 
6/S, 7: 193. — (G. Simtnons) 

Pathology of Tuberculous Pleurisy. — Tu- 
berculosis of the pleura is a local manifestation 
of a generalized dissemination, while tubercu- 
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lous pleurisy accompanies frequently the 
different phases of tuberculosis. The gross 
anatomical and histological features of the 
tuberculosis of the pleura are quite charac- 
teristic and are easily recognized as of tubercu- 
lous origin. In tuberculous pleurisy the in- 
flammatory e.vudative process predominates; 
it is usually difficult to find definite evidence 
supporting its tuberculous origin. The pres- 
ence of acid-fast bacilli in the pleural effusion, 
as well as careful histological study of numer- 
ous slides may reveal the definite tuberculous 
nature of the effusion. Tuberculosis of the 
pleura usually follows a pulmonai-y or lym- 
phoglandular process or bone tuberculosis. 
The gross aspect of the lesions may be miliary 
or submih’ary or coarsely nodular . — Analomia 
macro y microscopica de las pleiirilis luhercu- 
losas, A. L. Malteo, Hoja tisiol, March, 1945, 
S: 99 . — (L. Molnar) 

Serofibrinous Pleurisy In Tuberculosis. — 
Case histories of 2,163 and of 1,000 patients, 
of two services of a tuberculosis liospital, were 
reviewed with a view to study the relationship 
of pleural effusion to pulmonary tuberculosis. 
There were 29 cases in the first group and 40 
cases in the second group of patients with 
pleurisy in their past history. In S cases of 
the former and in 4 cases of the latter the 
pulmonary involvement appeared simultane- 
ously with the pleural effusion. In the great 
majorit 3 ' of the cases in both groups the clinical 
manifestations of the pulmonary tuberculosis 
appeared within two years after the pleurisy. 
The age of the patients was from 15 to 30 years 
in from 50 to 70 per cent of the cases. The re- 
vealing symptoms were hemoptysis and tox- 
emic symptoms. The lung lesions following a 
pleurisy were of ulcerocaseous nature in 42 
cases; of fibrotic character in 10; there were 
enlarged hilar shadows in 19, hematogenous 
nodular lesions in 8 cases. Extrapulmonaiy 
involvement was present, intestinal tubercu- 
losis in 18 cases, laryngeal tuberculosis in 10 
cases and single cases of different localization. 
— La pleuresia serofibrinosa como primcra 
manifestacidn de la hibercnlosis del adidto, R. 
Celrangolo, Hojo (isiol., June, 1945, S: 2 . — 
{L. Molnar) 


Hydrothorar. — ^Recurrent pleural effusions 
due to cardiac insufficiency may be ex'tremely 
chronic. To relieve patients of dyspnea it 
may be necessary to remove large amounts of 
fluid at short intervals for months and years. 
Intravenous salyrgan fails to influence the 
hydrothorax even though it may otherwise 
produce good diure.sis. When saljTgan is 
given into the pleural cavity directly, a greater 
and more prolonged diuretic effect is observed. 
This is due to the slower absorption of the 
drug from the pleural space, and due to the 
dilution of the agent with the effusion. In a 
case of a 71-year-old hypertensive cardiac, the 
problem of recurring hydrothorax was finally 
solved by the obliteration of the pleural space 
by quinine and urethane solution. Four in- 
jections of this solution resulted in a perma- 
nent sjmphysis of the pleural leaves. The 
patient was considerably improved following 
this procedure and the good result was main- 
tained for some time . — Hydrolhorax ricidi- 
vanl, M. Roch, P. Alphonse & R. Roch, 
Schweiz, med. Wchsnschr., April 8S, 1945, TS: 
SSI. — (H. hfarcus) 

rTeuriHs Secondary to Pleurisy . — Two cases 
are presented in which paral 3 >-sis of one nerve 
in the homolateral arm had become manifest 
shortly after the onset of the pleural effusion. 
N. cubilalis and N. circumflex, respectively, 
w’ere involved. The literature on the subject 
is reviewed and several theoretical possibiffties 
are advanced to e.xplain the nature of this 
complication, but no satisfactory explanation 
has been arrived at . — Nevrites des plSuritiques. 
(Parahjsie aibitale droile contemporaine d’une 
pleurisie sero-flbrineuse droite. Paralysis du 
circonflexe droit au decours d’un epanchiment 
pleural droit), S. Belhenoit, Rev. de la tuberc., 
1941, No. 7/S, 6: 451. — (G. Simmons) 

Sodium Citrate in Treatment of Pleural 
Effusions. — Sodium citrate was injected intra- 
pleurally in cases with pleural effusions in an 
attempt to prevent coagulation of the fluid 
and retard or prevent formation of pleural 
adhesions. Sodium citrate, 3.8 per cent, has 
proved to be efficacious; 5 cc. were injected 
every other day for two to three months in 44 
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patients with pneumothoraces of five to six 
years’ standing. Small pleural effusions were 
• present, but in 81 per cent of cases thus treated 
no pleural S 3 Tnphysis occurred. Of 25 cases 
of acute febrile pleural effusion recuperation 
without symphysis was obtained in 21 (84 per 
cent). The pneumothorax could be main- 
tained and remained satisfactory. The fol- 
lowing technique was used: during the acute 
febrile stage 5 cc. of sodium citrate were in- 
jected into the pleural space and the injection 
repeated a week later. After the acute stage 
of the pleurisy had passed, fluid was removed 
as often as it appeared to be indicated and at 
the conclusion of each aspiration more sodium 
citrate was injected. The aspirations were 
continued until the fluid formation had 
stopped. It is believed that such treatment 
cuts short the febrile period, decreases the total 
amount of fluid produced and prevents the 
formation of adhesions. — Le citrate de soude 
moyen de lulie centre la symphyse pleurale, 
M. A. Dussert, Rev. de la tuherc., No. 
S/5, 7: 155 . — ((?. Simmons) 

Pleurogastric Fistula. — In rare instances 
chronic empyemata penetrate through the 
pleural cavity and the diaphragm into the 
stomach. Only a few cases have been re- 
ported in the literature to which the author 
adds 2. Factors favoring this occurrence 
seem to be a poor tissue resistance which in- 
terferes with healing tendencies, and also a 
chronic infection of a tuberculous nature. 
Clinically the condition can be recognized by 
a sour smelling empyema drainage and by 
severe inanition. Barium given by mouth 
may pass readily into the pleural cavity onb' 
when the patient is turned into various posi- 
tions. The seriousness of the condition re- 
quires that all chronic fistulae should be ex- 
plored thoroughly by contrast media and their 
full extent established so that they may be 
drained surgically earh' and thus complications 
be avoided. The debilitated condition of the 
patient usually i)recliides more than palliative 
surgery so that the prognosis of pleurogastric 
fistula is almost uniformlj' bad. — Platrogas- 
trische Fistcl als Komplikation dcs Plcura- 


empyems, V. Kafka, Schweiz, med. Wchnschr., 
June 9, 1945 , 75: 520. — (H. Marcus) 

Tuberculous Pericarditis. — ^The electrocar- 
diographic changes in pericarditis are probably 
due to subepicardial myocarditis rather than 
the result of fluid accumulation in the peri- 
cardial sac. To substantiate this view, the 
author demonstrates tracings in a proved case 
of tuberculous pericarditis before aspiration, 
after aspiration and following air replacement, 
and several hours later following air absorp- 
tion. The abnormalities consisted of an ele- 
vated arch shaped ST segment, most pro- 
nounced in lead II, and this change was present 
in all three tracings. Death occurred five 
days later from hemoptysis. Autopsy showed 
the presence of subepicardial myocardial in- 
volvement. — Electrocardiographic Studies in a 
Case of Serous Tuberculous Pericarditis, in the 
Initial Stage, L. E. Warfvinge, Acta med. 
Scandinav., December 22, 1944, 119: 4^1 - — 
(H. Marcus) 

Nasal Tuberculosis. — A 25 year old female 
started in good health to have an acute coryza 
which was followed after five flaj-B by complete 
aphonia. Bilateral tuberculous lesions were 
found and bilateral pneumothorax was estab- 
lished, whereupon the aphonia disappeared. 
Two years later the patient had an epistexis 
which was followed by painful swelling of the 
nose. Cauterization did not help and the 
dorsum of the nose started sinking in. A 
biopsy was done and a sessile tumor was found 
which had perforated the nasal cartilages and 
the septum and corroded the bone. The 
histological findings showed a vascularized 
tumor with infiltration of poljmuclear and 
giant cells sun-ounded by epitheh'oid cells and 
lymphocytes. Small foci of necrosis were 
found. No tubercle bacilli could be seen in 
any of the slides. The diagnosis was tubercu- 
loma. These tuberculomata are verj' rare, 
not more than 2 per cent of all tumors of the 
nose. They are more frequent in women th.an 
in men (4:1), most frequent in the age group 
of 20 to 40 3 'ears. The implantation in the 
nasal region results from traumatism, gen- 
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erally made by the finger. They have the 
tendency to invade and destroy the surround- 
ing tissue. The first sjTnptom is a unilateral 
progressive nasal obstruction with typical 
neuralgic pain, generally accompanied by 
epistaxis. The evolution is slow. The dif- 
ferential diagnosis has to consider mah'gnancy, 
especially sarcoma, also papilloma, adenoma, 
epithelioma, and polyp . — Tuberculosis nasal, 
forma seudopapilomaiosa del tuberculoma, J. A. 
Sciuto, J. C. & H. C. Alonso, Rev. de tuberc. 
d. Uruguay. 12: 353. — (TF. Swienly) 

Osteo-artlcular Tuberculosis In Childhood. 
— ^The incidence of osteo-articular tuberculosis 
in children is high in Lima, Peru: in two years 
156 cases were diagnosed on the Orthopedic 
Sendee of that city. In 53.59 per cent of 
these cases there was involvement of the spine, 
in 26.92 per cent of the knee, in 23.78 per cent 
of the hip, in 3.86 per cent there was osteo- 
arthritis of the foot; besides one case of each: 
hand, elbow and sacrum, was obsen'ed. The 
age of the patients ranged from one j^ear to 13 
years. The largest incidence was shown by 
the age group from 5 to 10 years (46.25 per 
cent), followed by the age group from 2 to 5 
years (32.69 per cent) ; 63.46 per cent of the 
patients were males and 36.54 per cent were 
females. No apparent reason could be in- 
v'oked to c-vplain the higher incidence of the 
disease in males. It is significant th.at more 
tlwn half of the patients .attended the clinic 
for the first time more than six months after 
the onset of clinical symptoms. Local trau- 
m.atism was almost always present in the his- 
tory of the patients. The presence of abscess, 
discliarging sinuses, lu.xations and subluxa- 
tions complicated the picture in 42.95 per cent 
of the cases. Owing to deficicnej' in equip- 
ment and to lack of funds, onb' one part of the 
cases were studied by X-niy; in 62 cases where 
chest X-niy was taken there were lung infil- 
trations in 70.92 per cent and enlarged lular 
.«hadow.s in 11.29 per cent. Only 20 children 
could be hospitalized, while the remainder of 
the children roceivc<i only ambulatorj* treat- 
ment, The nb'ove dnt.a reveal the severe de- 
ficiency in the care of these patients tlwt calls 


for urgent measures to facilitate the early 
diagnosis and the proper treatment in spe- 
cialized hospitals. — La tuberculosis osko-ar- 
ticular en la infancia, R. Tijera, Rev. m6d. 
peruana, March, 194-5, 48: 195. — (L. Molnar) 

Ileocecal Tuberculosis. — ^Ileocecal tuber- 
culosis requires X-ray confirmation. The 
finding of inflammatorj'' lesions in the ileocecal 
region in a tuberculous patient is good presump- 
tive evidence. The X-ray task, therefore, is 
to determine whether organic inflammatory' 
disease is present. In a tuberculosis hospital 
the problem is a little simpler tlian in the 
random case of a general hospital. There is a 
wide variation in the clinical signs and symp- 
toms; indeed, a patient may have extensive 
disease with few or no gastro-intestinal )^mp- 
toms. However, X-ray findings are suffi- 
ciently constant to indicate the real diagnosis. 
Pain is usually' greatest in the right lower 
quadrant and generally is accompanied by 
tenderness about hIcBurney's point. Occa- 
sionally tumefaction is present, and attacks 
may suggest transient %'olvulus or acute ap- 
pendicitis. Diarrhea may be present with 
or without positive stool cultures. Direct 
roentgenological evidence is looked for in the 
terminal ileum, ileocecal valve or cecum, while 
indirect evidence is given by the remainder of 
the ileum, appendi.\' and colon. The psoas 
shadow is also of importance. An enlarged 
spleen or liver due to amyloid can be seen on 
abdominal X-ray' films. The axamination in- 
cludes hourly' studies of the small intestine 
until the ileocecal region is claarly v'isualized. 
Barium enema studies arc also made. Here 
the postevacuation films may be the most 
informative. The terminal centimeters of the 
ileum arc the most frequently involved. Sim- 
ple transient spasm may characterize early’ 
disease, and there may also be a slight muco.sal 
irregularity'. In later disease loss of mucosal 
markings may’ be accompanied by' narrowing 
of the terminal ileum which often is associated 
with irregularity' of the walls, straightening 
and rigidity of the walls and a cbne-.'^h.apcd 
terminal ileum, or a string-liko appc;ir:\ncc of 
the ileum. Loss of normal changes in np- 
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pcArancc on Fcrinl c.\-po?urc3 and po'sibly an 
ulcer crater may also lio noted. In the region 
of the ileocecal ralvc the most common X-ray 
findings are increast'd xd'^ibility of tlic viilvc, a 
gaping of the valve with no evidence of ob- 
stniction, delay or obstruction at the valve 
and regurgitation of medium when the barium 
enema is c\aicuate<l. Tiie appearance in (he 
region of the cecum also depends upon the 
duration and severity of the lesion. Here one 
may obscr\-o mucosal irregularities, spasm .and 
deformity of the usual cec;d i=hapo, stiffening 
in contour of the cecum, Sticrlin’s sign and a 
negative shadow caused by (he ileocecal ^T.lve. 
Indirect roentgenologic.al signs include irregu- 
larity in contour, evidence of ulcer or fi.\ntion 
of the appendiceal outline, a segnrented and 
fragmented appaaranco of the colon and ileum, 
obliteration or poor visualization of tlic psoas 
shadow, evidence of an enlarged liver and 
spleen and disturbances in intestinal mobility. 
— Ileocecal Tvbcrcttlosis, ill. /?. CamicI, 
Radiology, Ajnil, 19/, 5, 44: S /,/,. — ((?. F. 
Mitchell) 

X-ray Studies in Intestinal Tuberculous. — 
Tuberculous lesions of the intestine are classi- 
fied as prim.ary and secondary. The primary’ 
form is characterized by lOTcrpIasia and in- 
volves in 76 per cent the cecum and the as- 
cending colon. The secondary’ form can be 
either purely ulccro-evudativc or hyperplastic. 
Serial X-ray films show that 30 per cent of all 
lesions are found in the terminal ileum, in the 
region of the ileocecal valve or in the first por- 
tion of the ascending colon. There may be 
nontuberculous inflammatory processes in the 
rest of the colon. Tlic lesions arc found in 
Peyer’s patches. In some cases they heal by 
calcification. The rapidity with which the 
opaque material passes through the small 
bowel depends on the secondary irritation of 
the nerve endings and on the liyperdistension 
of the intestinal lumen. There may be incom- 
plete obstruction and modifications in the 
calibre of the loops with hypermotility or, in 
the more clmonic forms, sensation of peri- 
stalsis. The most important sign is gas forma- 
tion. Alternating zones of distension with 


almost filiform obstructions may bo found. 
In the large intestine there is hypcrpcristalsis 
in the ulcerative and distension in the sclerotic 
forms. The colon may lose completely its 
mucous and mii.^cular pattern and be seen as 
a rigid tube. In the hypcr])lastic form the 
liimon of the colon m:iy ho partially obstructed 
and (he X-ray picture may he that of a tumor. 
Tiie localized form of secondary intestinal 
tuberculosis i.s most frequent (SO to 90 per 
cent) in the region of (he ilcocceil valve. 
There may he generalized or solitary ulcera- 
tions. Tlie ileocecal valve is rigid. Tlio rest 
of the colon m.ay he intact or may show 
changes due to irritation. Fihrotic changes 
arc generally late consequences, secondary’ to 
pulmonary tuberculosis. The diagnosis of 
tuberculous .appendicitis can only he made by 
anatomico-pathological studies. The diflcr- 
cntLal diagnosis of intestinal tuberculosis has 
to tiikc into consideration: intestinal obstruc- 
tion, amebic or ulcerous colitis, tumors, 
especially’ carcinoma, acute enteritis, ileitis, 
appendicitis, abscess, syphilitic lesions. A 
final diagnosis cannot ho made by X-ray 
c-xaminations alone, without pathological 
studies and laboratory tests. — Radiologia de la 
Ittbcrculosi,’! cntcrocolo-pcriloncal, A. P. Haidi- 
lass, P. A. CroccJii&J. A. Marti, Prensam/d. 
argent., Jvhj 6, 19/, 5, 32: ISGl. — (TP. Smenty) 

Genital Tuberculosis . — A chronic ulceration 
of the ■s'ulva may he due to syphilis, leprosy, a 
neoplasm or tuberculosis, and the diagnosis can 
be made only by’ biopsy. However, if biopsy 
reveals giant cells or epitheh'oid cells only and 
no bacilli, animal inoculation is necessary. 
In the case presented the 33 year old woman 
had had a pleurisy ten years prior to the onset 
of the genital ulcer. The ulcer was found on 
the internal surface of the right labium minus. 
It was irregular with an ill-defined border. It 
was covered with a whitish membrane and 
presented granulations which bled easily. 
There was a small fistular tract extending 
toward the perineum. The patient had been 
under medical treatment for seven years. 
The lesion was removed with a thermocautery. 
Microscopic examination revealed the presence 
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of giant and epithelioid cells. Guinea pig 
inoculation was not done , — Chronisches Vul- 
vageschvmr tuberkuldsen Ursprungs, Z. E. 
Navratil, Zenlralbl. f. Gyn&k., 1941, No. 19, 
65: S 84 . — (G. Simmons) 

Tuberculous Tonsils and Cervical Lymph 
Nodes. — ^From time to time reports have ap- 
peared to the effect that tonsillectomy had a 
favorable influence on the course of tubercu- 
lous lymphadenitis of the neck. It was felt 
that convalescence from the disease was more 
rapid and recurrences less common after ton- 
sillectomy. On the basis of 47 cases observed 
in a children’s sanatorium, the author con- 
cludes that recurrences and breakdown of cer- 
vical lymph nodes are just as frequent after 
tonsillectomy as before. If the removed ton- 
sils were not tuberculous on histological exam- 
ination, however, nonspecific lymphadenitis 
was less likely to recur. Of the 47 cases 
observed, tuberculous tonsils were found in 34 
cases. The remainder of the patients showed 
nonspecific inflammatory changes in conjunc- 
tion with tuberculous cervical lymph nodes. 
It is questionable whether the tuberculous 
tonsil and the tuberculous cervical lymph 
nodes constitute a primary tuberculous com- 
plex . — Tonsillektomie und Cuberkulose Hals- 
Igmphome, H. Wissler, Schuiiez. med. Wchn- 
schr., October SO, 1945, 75: 9S7. — {H. Marcus) 

Skin Tuberculosis. — ^Thirty cases of skin 
tuberculosis and related conditions were in- 
vestigated as to the presence of tubercle bacilli 
in the lesions. Crushed biopsy material was 
injected subcutaneously in guinea pigs and 
simultaneously grown on specific media. 
The culture media employed were those of 
Lowenstein and Laporte (serum, egg-yolk, 5 
per cent glycerine). Intracutaneous tubercu- 
lin tests were performed in all inoculated 
guinea pigs, starting three weeks after 
inoculation, and repeated at regular intervals 
if negative. The animals were killed after 
four to sLx weeks. The type and virulence of 
the isolated bacilli were determined as follows: 
(1) intravenous inoculation of rabbits uith a 
dose of 0.01 mg., (S) intracerebral inoculation 


of rabbits with a dose of 0.05 mg., (S) sub- 
cutaneous inoculation of guinea pip nith 0.01 
mg. The intracerebral inoculation proved to 
be more effective than the intravenous 
in differentiation of bovme and human types. 
The virulence was evaluated according to the 
extent of lesions produced with a dose of 
0.01 mg. in the guinea pig two months after 
inoculation. Virulent bacilli produced after 
this period of time serious disease in guinea 
pigs with extensive lesions in all organs. Af- 
ter inoculation with bacilli of low virulence the 
animals remained in good condition and 
presented only minimal lesions on autopsy. 
Among the 30 cases of this study 17 belonged 
to the group of tuberculosis of the skin: 5 cases 
of tuberculosis verrucosa, 6 cases of lupus, one 
case of tuberculous ulcer, 3 cases of ulcerated 
tuberculoma, 2 cases of inoculation with 
tuberculosis from without (one case of primary 
infection and one case of reinfection). In 16 
out of these 17 cases tubercle bacilli could be 
demonstrated with the above described meth- 
ods. Six other cases were considered belong- 
ing to the group of tuberculids, (“acnitis” of 
Barthelemy, ulcerated tuberculid, eryOiema 
induraium, Boeck’s sarcoid). Only one posi- 
tive inoculation result was found in this group; 
an attenuated human strain was isolated from 
the case of erythema induraium. All other 
cases of this group were found negative. The 
last 7 cases included skin lesions, the tubercu- 
lous nature of which is still unsettled (granu- 
loma annulare, lupus erythematosus, acne). 
Only one positive inoculation was found in a 
case of acne conglobata, consisting of an at- 
tenuated human strain. The 6 other cases 
were negative. A total of 18 strains of 
tubercle bacilli were isolated; 15 were of the 
human type, 3 of the bovine type. Two 
bovine strains were of normal virulence, the 
third was slightly attenuated. Among the 
human strains 7 had normal and 6 attenuated 
virulence. No correlation was found between 
the age of the lesion and low rdrulence of the 
bacilli. However, the quantity of bacilli was 
greater in more recent lesions. Histological 
examinations were performed of all above 
enumerated lesions. The ti’pical histological 
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pattern of tuberculosis was found in all cases 
of tuberculosis verrucosa, in 5 cases of lupus, in 
one case of tuberculous ulcer, and in one case 
of ulcerated tuberculoma. All these cases 
were confii-med as tuberculous by bacteriologi- 
cal axamination. In 3 cases the bacilli could 
be directly demonstrated on the slides. It is 
^ believed that in some cases the histological 
aspect of a skin lesion is sufficiently typical 
to permit a diagnosis of tuberculosis even if 
tubercle bacilli are not demonstrable with 
the available methods. — Le controle histo- 
hact6rioIogique des tuberculoses cutanies, F. 
Bloch & M. Ducourtioux, Ann. Inst. Pasteur, 
Augitst, 191)0, 65: 67. — ( V. Leiies) 

Pharmacological^ Action on Bronchi and 
Intrapieural Pressure. — Drugs acting on the 
bronchial musculature were investigated re- 
garding their effect on pulmonary volume and 
intrapleural pressures. The following sub- 
stances were studied: adrenaline, ephedrine, 
atropine, acetylcholine, pilocarpine, eserme, 
yohimbine, ergotamine, histamine and sub- 
stances of the nicotine group. These drugs 
were administrated to dogs in various doses 
intravenously, intrapleurally or subcutane- 
ously. The animals were under chloral 
narcosis. The respiration was registered with 
a pneumograph, the intrapleural pressure was 
measured with a water-manometer. It was 
found that broncliodilating agents produced 
an increase in pulmonary volume with a con- 
comitant fall in intrapleural pressure (in the 
sense of an increase in negati\dty). Broncho- 
constricting agents had the opposite effect. 
The intensity of the action on pulmonary 
volume and intrapleural pressure varied with 
the dose of the drug. Small doses did not 
modifj' the pneumogram, a fact which is 
interpreted as absence of effect on the rcspira- 
torj' centre. The variations in volume and 
intrapleural pressure are considered due to 
action on vascular and bronchial musculature 
in the lung. With large doses the action was 
not limited to the lung, but affected also the 
respiratory centre, as e\’idenced b 3 ' changes 
in amplitude, frequency, and sometimes even 
rhytlim of respiration. Another mechanism 


of the action on intrapleural pressure was 
considered (reference is here made to the 
studies of Brill, Prinzmetall, and Leake in 
U. S. A. on a similar subject): bronchocon- 
striction produces a resistance to the passage 
of air from and to the alveoli. This in its turn 
is thought to increase the carbon dioxide 
tension in the alveoli and in the blood. The 
result is stimulation of the respiratory centre 
with increase of inspiratory movements lead- 
ing to the development of a more negative 
intrapleural pressure. Inversely, broncho- 
dilating agents produce higher intrapleural 
pressures through relative depression of 
the respiratory centre and diminution of in- 
spiratory activity. — Micanisme d’aclion des 
drogues bronchomotrices sur la pression inira- 
pleurale, J. Troisier, M. Bariily & D. Kohler, 
Rev. de la tuberc., 1939-40, S: No. IS, 147S . — 
( V. Leites) 

Respiratory Variations and Arterial Pres- 
sure. — ^The authors have studied the influence 
of the respiratory variations on the arterial 
pressure in both the pulmonary and systemic 
blood circulations. Adult cats were studied 
with open thorax, with closed thorax and 
without opening the thorax but exposing the 
heart. The manometric readings were taken 
in the intrapericardial portion of the pul- 
monary artery, in the arch of the aorta and in 
the abdominal aorta. The changes in the 
arterial pressure in the systemic and pul- 
monary circuit depend on the type of respira- 
tion. There are fundamental differences be- 
tween normal and artificial breathing. With 
normal breathing the pressure falls during 
insi)iration in both circuits. It is delayed for 
two or three beats in the sj'stemic circulation. 
The lowering of the intrathoracic pressure in 
inspiration increases the capacity of the oscu- 
lar bed of the pulmonary vessels. The lower- 
ing of the pressure in the pulmonary arteries 
causes a diminished blood flow to the left 
ventricle which in return with some delay 
causes an inspiratorj’ fall of the pressure in the 
systemic circulation. With artificial respira- 
tion the problem is different. In the authors’ 
axperiences, the pulmonary pressure rises both 
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in Fyfitolc and diastole, and the systemic pres- 
Hiiro /alls during inflation csjwcially wlien it 
comes to n state of filling wliicli is nearest to 
normal rcspinition. This is due to an increase 
of the resistance in the pulmonary circulation. 
In addition, in artificial rspiration u-ith high 
hyperprc-ssuro the flow of tlic blood to both 
vcntriclc.s is impeded. This causc-s a fall of 
the systemic prc.saurc and a reduced pulse 
prc.s.surc in both circulations. The differcnco 
was G mm. in the pulmonarj' circuit when the 
artificial hj’jicrprcssurc wa.s 30 mm. Hg. 
With equal intnitrachc.al pressures a greater 
decrease of the {irc-ssurc is obtained iWth closed 
thoni.v than with open thorax. The com- 
prc-ssion of the h&arl and of the great vessels 
by the intrathoracic pressure in dosed thorax 
is responsible for this difTcronco. The dif- 
ference is small because thcdiastolic prassurein 
the puimonnrj’ arteo’ c.annot be Ic.'^s than the 
intrapulmonary pressure. In modomte artifi- 
cial respiration the fall of the pressure in the 
aorta is duo to the difficult}' of the circulation 
in the pulmonary bed. In byperprassure the 
similarity in both circulations indicates the 
difficulty in the afilux of the blood to both 
ventricles. — Mccanismo dc las variacioncs 
respiratorias dc la presion arterial cn ambos 
ciranlos, A. Lanari, I'. A. Alberti I?. 
Gonzalez S., An. Cdlcd. dc pat. y clin. tubcrc., 
Jvnc 1, 1944 , S; SS. — (IF. Su'icnly) 

Influence of Sex Hormones on Pulmonary 
Tuberculosis. — ^Administration of folliculinc 
eliminates menstrual flair-ups only in a certain 
percentage of cases, those with hiTJOsccretion 
of folliculinc. In cases with lOTcrsccretion 
the administration of progesterone and espe- 
cially testosterone gave excellent results by 
influencing favorably menstrual and pre- 
menstrual disturbances: congestion of the 
breasts, uterine pain, premenstrual hemop- 
tyses, chest pain, febrile episodes and e,\uda- 
tive extension of the lung lesions. On the 
other hand, in some cases testosterone has 
produced hemoptyses and congestive flair-ups, 
which subsequently could be influenced by 
folliculine. It is therefore assumed that two 
modifications of the soil are unfavorable for 


tuberculosis: hypersecretion and hyposccrc- 
lion of folliculinc. The following observation 
also corroborates this opinion: some patients 
hn\'C been at first improvc<l by the administra- 
tion of a liormonc and then made worse by 
prolonging the treatment. The administra- 
tion of the antagonistic iiorraonc, which had 
been incfTccttve at first, was at this time very 
u.'jcful, at least for a short period. — Une 
dfmonstration cxpCrimentalc dc Vaction du ter- 
rain sur Vtvohdion dc la lubererdose pulmonaire, 
U. Mollard A ilf. Durd, Ha', dc la luberc., 
January- February, 1941 > hi- — ( V- Lciies) 

Significance of Tuberculin Allergy. — The 
aairiations of tuberculin allerg}' ean be studied 
by following the same individual for a long 
period of time or by determining tuberculin 
Bcn-sitivily with quantitative precision in a 
great number of individuals of nil age groups. 
The latter method was chosen for this study. 
The intracutaneous tubcrcufin test was per- 
formed on 911 subjects between the ages of 
15 and 96, all free of clinieal tuberculosis. 
Dilutions of 1:1000 and 1:100 were used. 
TJic folloiving findings were noted: there was 
a progressive increase in the intensit}' of 
tuberculin reactions until the age of 30 or 10, 
a persistence at this level for a long period 
of time and a decrease in intensity during old 
age. Tlie intensity of tuberculin reactions 
was cvaluatcci under two aspects: first, ac- 
cording to the percentage of eases reacting to 
dilutions of 1 : 1000 (or 1 : 10,000) as compared 
to those reacting to 1:100; second, according 
to the percentage of strong, moderate or slight 
reactions with the weakest solution used. 
Tlic intensification of the tuberculin reaction 
v\'ith advancing age cannot be explanied in 
connection with primar}' infection. It is true 
that tuberculin allerg}' consecutive to primary 
infection increases in intensity for a certain 
time, but this time is short and usually does 
not exceed six to eight weeks, the maximum 
period being five months. Thus, tuberculin 
allerg}' due to primary infection reaches its 
height early. If the above findings indicate 
progressive intensification throughout the 
years, there must be a factor responsible which 
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counteracts the nntuml decline of nllcrfo’. 
This factor is considered to be. the occurrence 
of e-\ogcnoiis reinfections. The influence of 
ago intervenes also, in the .'onsc that the gen- 
eral tendency to sensitir^ations increases as 
comparctl to childhood. Nonspecific sensiti- 
cations may furthermore stimulate tuberculin 
reactivity. The decline of tuberculin allergj* 
during old age is considered due to diminished 
activity and more retired waj* of life, implying 
a constant dccrc-ase of clianccs of exogenous 
reinfection. A support for this view is seen 
in the fact that in eqicrimcnt.al tuberculosis 
in animals no intensification of the tuberculin 
reaction is noted. This is attributed to the 
laclc of exogenous reinfections under labora- 
torj' conditions. A further argument in favor 
of the above c.xpressod theorj' is seen in the 
statistics of Opic and JlcPhcdran, demon- 
strating higher intensity’ of tuberculin reac- 
tions in groups of indixnduals exposed to 
tuberculosis as compared to nonexposed 
groups. — Donnfc-i ncnivcUcs sur Vavhdion cl la 
cignificalion dc Vallcrgic lubcrculiniquc. Pre- 
mier vianoirc: Ice gratidce tendances holulives 
dc Vallcrgic tubcrculiniquc cites Ics svjels non- 
iubcrciilcux. Allergic cl reinfedion, G. Ccnctli 
& IJ. Lacaze, Ann. htsl. Paslcnr, December, 
19/, 0, 65: /)S5. — ( 1*'. Leites) 

Hypersensitivity and Immunity. — The im- 
munizing cfTcct of Ri strain tubercle bacilli was 
studied under various aspects. In the first 
series of c.xperimcnts vaccination was per- 
formed by subcutaneous administration. (I) 
Guinea pigs were infected with Ri strain 
bacilli in one to three doses of 1 to 1.5 mg. 
SLx weeks later the animals were inoculated 
subcutaneously with small doses of moderately 
virulent bovine bacilli. With the exception 
of 2 animals, which presented rather numerous 
visceral lesions, all other animals had only 
inguinal and lumbar adenopathies and some 
tubercles in the spleen. All controls presented 
massive parenchymatous lesions. (2) Similar 
results were obtained with inoculation of 
moderately virulent human bacilli. (S) In- 
traperitoneal injection of moderately virulent 
human bacilli was performed sLx weeks after 


vaccination with 2 mg. of Ri strain. Up to the 
fourth month after inoculation the animals 
showed griinulations of the epiploon and lum- 
bar and me.'iontcric adcnopathie.s. ’ Animals 
killed after the seventh month showed lesions 
in spleen, liver and lungs. The controls died 
with far advanced lesions within three to nine 
weeks after the virulent infection. ( 4 ) Inocu- 
lation of Imvine bacilli of high virulence 
consecutive to xaiccination with Ri resulted in 
death of 2 guinc.a pigs with c.a.seous inguinal 
and lumbar adenopathies. The 4 other in- 
fcctetl animals died fifteen weeks after inocula- 
tion with axtensivo xnsceral lasions. The con- 
trols died of generalized tuberculosis within 
eight to ten weclcs. (.5) Inlraperitoneal infec- 
tion with a very xnnilent bovine strain re- 
sulted in death with massive lasions in the 
organs nine to eighteen weeks later. Controls 
died within eleven to fourteen weeks. (C) 
IntracutaneouB inoculation with a moderately 
xnrulent bovine bacillus produced twenty-four 
hours later a nodule, which subsequently went 
on to enlargement, central necrosis and ulcera- 
tion within the naxt two months, after which 
time regression and saar formation were noted. 
The .animals died or were killed between the 
fourth and seventh month. Massive adenop- 
athies and some disseminated tubercles were 
found in the spleen and in the lungs. Controls 
developed the nodule at the site of inoculation 
only after twelve day's. There also was sub- 
sequent enlargement and ulceration of the 
nodule, but no regression took place until the 
death of the animal. (7) Intracutaneous 
infection ndth very virulent bacilli after 
previous vaccination also resulted in an ac- 
celerated reaction. Fifty per cent of the 
animals died after eighteen to twenty-six 
weeks. Controls died after nine to thirteen 
weeks. Further experiments were performed 
in varying the route of the vaccinating injec- 
tion. It was found that intravenous and 
intracutaneous vacemation gave the best im- 
munizing results. Studies were made to de- 
termine the minimum time between vaccina- 
tion with Ri strain and the first appearance of 
resistance against virulent infection. It was 
found that the immunity became manifest 
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between the fourteenth and the twenty-fifth 
day, remaining stationary up to the fifty-sixth 
day. It is concluded from all above experi- 
ments that vaccination with Ri strain could in 
no instance confer a complete immunity to 
Buperinfections and had in the best case a 
retarding effect on the appearance and pro- 
gression of lesions. The second part of the 
paper deals with the relation between tubercu- 
lin allerg}’’ and immimity. Guinea pigs were 
vacmnated with Rj bacilli and subsequent!}' 
desensitized with repeated injections of tuber- 
culin. Intracutaneous injection of adrulent 
boxdne bacilli was then performed. Two out 
of the fourteen guinea pigs presented no local 
reaction twenty-four hours after inoculation, 
whereas all vaccinated but not desensitized 
animals showed a local reaction twenty-four 
hours later. The vaccinated and desensitized 
guinea pigs began to show local reactions from 
the fifth day on, which had the t}’pical charac- 
teristics of tubercles on the thirteenth day. 
In nonvaccinated controls the local reaction 
appeared on the ninth day. In the two groups 
of vaccinated animals (desensitized and non- 
desensitized) the further development of the 
infection was identical. It was retarded as 
compared to controls and finally led to death 
of generalized tuberculosis. — Uhypersend- 
biliti- A la luberculine ei la risislancc avx surin- 
fections vintlenies prodniies par Ic bacille 
tuherculeux allcnvt Ei, A. Boqttcl, Ann. Inst. 
Pasteur, January, 1941, 66: 32 . — ( V. Leiles) 

Sympathetic Nerves and Tuberculin Reac- 
tion. — ^Preliminary experimental data favor 
the conception that tuberculin skin reactions 
are secondar}' to an altered sensitivity of the 
neurovegetative system. Novocaine infiltra- 
tion of the cervico-thoracic sympathetic sys- 
tem decreases the tuberculin response in the 
homolateral arm both as to size and redness of 
the reaction. Subsequent injections of novo- 


caine prolong and reinforce this decrease of the 
tuberculin response; never, however, does the 
tuberculin test turn entirely negative. Injec- 
tion of a stellate ganglion only is without 
effect, probably because not all the sympa- 
thetic nerv'e fibres of the upper extremity pass 
through it. Some may reach the first thoracic 
ganglion directly. — Injluence des inJiUralions 
du sympalhigue sur Ics inlradermo rhaclion a la 
ivberculine, G. Gniol & J. D. Ghali, Rev. de la 
Inhere., 1941, No. 5/6, 6: 581 . — ((?. Simmons) 

Nature of Tuberculin. — ^The antigen-anti- 
body reaction occurs not only in vivo, but also 
in vitro, and may be manifest by precipitation 
in test tubes. This enables more accurate 
studies to be made. The toxic reaction to Old 
Tuberculin in the tuberculous patient is an 
allergic phenomenon. The potency of Old 
Tuberculin is measured by abilitj' to kill guinea 
pigs; due to a dialysable polysaccharide, or by 
sldn reaction. This latter is caused by a non- 
dial}'s.able substance, which may be precipi- 
tated by ammonium sulfate or trichloracetic 
acid. The protein precipitated by the former 
chemical has a molecular weight of 32,000, 
whereas the latter has one of 16,000 and is non- 
antigenic. This pure protein derivative may 
be obtained from culture filtrates with much 
care and avoidance of heat. A union of the 
protein with a colloidal substance prevents 
antigenicity, but the ability to cause a skin 
reaction is retained. For standardization a 
tuberculin unit was defined as the active sub- 
stance in 1/100,000 cc. of Old Tuberculin. 
In guinea pigs the sensitimty to tuberculin 
was directly proportional to the duration of 
infection with tuberculosis. Such a relation 
has not been shown in humans. — Vcber Rein- 
darslellnng, Wirkungsmechanismus nnd Wert- 
bemessnng von Tnberkulin, R. Prigge, Schtceiz. 
nied. Wchnschr., January SO, 1945, 75: €S . — 
{J. Gerslein) 
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A Study of Negro Patients Discharged from Robert Koch Hospital 
with Minimal Tuberculosis between 1927 and 1942 

SAMUEL S. ROMENDICK and ADRIAN A. BONNER 

In the past, tuberculosis in the Negro was considered by many prominent 
phthisiologists throughout the country as a rather fulminating disease. We, at 
at the Robert Koch Hospital, have not been totally in accord with this concept 
for a number of years. As a matter of fact, of late, we have not been too fearful 
of minimal pulmonary tuberculosis in the colored. Therefore, it was felt that 
some definite knowledge of the end-results of Negroes discharged with minimal 
tuberculous lesions of the lungs would be of interest. We attempted a follow-up 
study of all Negro patients discharged from Robert Koch Hospital from 1927 to 
1942 with a diagnosis of minimal pulmonary tuberculosis. 

In choosing the material for this studj’’, the records at Robert Koch Hospital 
of all minimal cases discharged from 1927 to 1942, inclusive, were reviewed. 
During this period, a total of 224 patients were discharged with minimal tubercu- 
losis. Of this number, 65, or 29 per cent, were colored. Ordinarily, the patient 
population of the hospital consists of about 35 per cent Negroes. 

In this latter group of 05 patients, 13 were eliminated for the following reasons: 
4 cases were in the hospital less than three months; 3 had primary infection tu- 
berculosis; 2 of them were children under 6 years of age; one died of extensive 
bone tuberculosis with multiple draining abscesses; and in 3 instances we were 
unable to obtain any adequate follow-up information. Thus, 52 cases were 
actually reviewed in this stud 3 ^ 

ANALYSIS OF DATA 

Deaths: To depart from the usual form of such studies as this, we shall consider 
first the deaths. It is of great interest to note that in not a single one of our series 
was pulmonaiy tuberculosis the immediate nor even the contributory cause of 
death. 

Of this group of 52 patients who have been out of the hospital for three to 
eighteen years, only 2, or approximately 3.9 per cent, died, one month and five 
years, respectively, after being discharged. One of the deaths was due to S}^)!!!- 
lis of the central nervous system. This occurred one month after the patient was 
transferred to another institution for further and more intensive antisyphilitic 
therapy (fever therapy). The other patient died five 5 ’-ears after leaving this 
hospital from complications resulting from an automobile accident. 

This death record becomes even more significant when we consider the time 
interval covered (three to eighteen j'^ears), the tendency of tuberculous families 
to migrate, and the reluctance of many people to report to clinics. In spite of 

^ From the Medical Service, Robert Koch Hospital, Koch, Missouri (City of St, Louis 
Department of Public Welfare, Hospital Division). 

* Read before the St. Louis Trudeau Club, June, 1945. 
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those facts, it still can be stated that 90,1 per cent of our Negroes with minimal 
pulmonar}' tuberculosis are living three to eighteen years after they were dis- 
charged from the hospital. 

Jicadmissions: Ten, or about 19 per cent, of the cases reviewed were readmitted 
because of a reactivation of their disease. All readmissions occurred between 
three and thirty months following discharge. The average length of hospitaliza- 
tion at their previous admission was thirteen months. All cases were readmitted 
as moderately advanced, 7 to Robert Koch Hospital and 3 to other institutions. 
Sex and age: There were 25 males and 27 females in this group. These figures 

TABLE 1 


Negro patients discharged from liohcrt Koch Hospital between 1927 and 1942 classified bp sex 

and age on admission 


ACES OS 1 

ADMtSSlOS 

IS YEABS j 

ACL VATIPSTS I 

MALE 

rtUALE 

Kumber ! 

Ter cent 

Number i 

Per cent 

Number 

Per cent 

G-9 

3 j 

5.8 

1 

4.0 

2 

7.4 

10-19 

11 

21.1 I 

5 

20.0 

6 

22.2 

20-2D 

19 

3G.5 

7 

2S.0 

12 

40.7 

30-30 

13 

25.0 

7 

28.0 

6 

22.2 

40-50 

G 

11.5 

5 

i 

20.0 

1 

7.4 

Total 

62 

100.0 

25 

100.0 

27 

100.0 


TABLE 2 


Negro patients discharged from Robert Koch Hospital between 1927 and 1942 Classified by 

marital status on admission 


MABITAt STATUS 

ALt PATIEJrCS 

MAXX 

TZitAXX 

Number 

Per cent 

Number 

Per cent 

Number 

Per cent 

Single 

27 

51.9 

13 

52.0 

14 

51.8 

Married 

21 

40.4 

10 

40.0 

11 

40.7 

Widowed, divorced or sepa- 
rated 

4 

7.7 

2 

S.O 

2 

7.4 

Total 

62 

100.0 

25 

100.0 

27 

100.0 


majr appear somewhat unusual since it is claimed that sanatoria usually admit 
more men than women (1). 

The females on admission were somewhat younger than the males. This is 
common!}'- true for the general population of most tuberculosis sanatoria. From 
table 1 it can be seen that in this series the mean age on admission for the females 
was 25 years, while that for the males was 29 years. However, for the total popu- 
lation at this hospital the difference in age on admission between the se,\'es is more 
pronounced than for this selected group. 

Martial status: On admission to Robert Koch Hospital 40.4 per cent of the 
patients were married, 51.9 per cent single and 7.7 per cent widowed, divorced 
or separated as sho\vn in table 2. 
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In this connection, it is of interest to note that of the 10 patients requiring re- 
hospitalization, only one was single. This is undoubtedly the result of the age 
factor rather than that of the marital status. Most of these single patients were 
in the younger groups. Another significant factor is that single persons tend to 
remain in the hospital longer, because they are usually confronted by fewer socio- 
economic problems. This is especially true of single women. Thus, it would 
appear that the tendency towards a longer period of hospitalization among the 
younger and single patients makes them better risks against reactivation of their 
disease after having been discharged from the hospital. 

Contact history: Ifif ormation regarding tuberculous contacts is usually unsatis- 
factory because the questioner often probes into this with insufficient care. Fur- 
thermore, in manjf instances the patient is not aware of the actual contact. In 
this study no contacts outside the immediate family were recorded. Twent 3 ’-, 
or 36 per cent, of the 52 cases reviewed gave a family histoiy of tuberculosis prior 
to admission. 

An interesting side-light on the subject of family history is that in the foUow-up 
examinations active tuberculosis was found in an additional five families. In 2 
of these instances our patient had left the hospital before completing treatment. 
The remaining 3 patients, in whose families tuberculosis was later discovered, 
were discharged as arrested, but all 3 subsequently required readmission. 

Sputum: According to recent studies, the relationship between tubercle bacilli 
in the sputum and the state of the disease is as follows: Two-thu-ds of the mini- 
mal cases, fewer than one-half of the moderately advanced and one-fifth of the 
far advanced cases are sputum-negative on entrance to the hospital (1). 

Twenty-six, or 50 per cent, of the 52 cases in this study had a positive sputum 
on admission. Thus, the incidence of negative sputum in this study is much less 
than that given as the average for minimal cases throughout the country. The 
average for other hospitals is 66.7 per cent for both racial groups, while for the 
colored at Robert Koch Hospital only 50 per cent were sputum-negative. A very 
diligent search is made at our laboratorj’- before considering the sputum negative. 

Associated diseases: Almost 14, or 26.9 per cent, of the group under study had 
extrapulmonarj^ tuberculosis. The various extrapulmonarj^ lesions in their order 
of frequency were as follows: 5 had tuberculous perirectal abscess; 5 tuberculous 
spondylitis, 2 with psoas abscess; 3 tuberculous cer\dcal adenitis; and one tuber- 
culosis of the kidney. An additional 20, or 38.4 per cent, of the group had 
nontuberculous diseases which at the time of discharge presented a serious menace 
to their future health. These were 14 ^philitics, 3 with h 3 ’-pertensive-vascular 
diseases, 2 with gonorrheal salpingitis and one with diabetes. Only 18, or 34.6 
per cent, of the entire group were discharged with pulmonary tuberculosis as the 
sole diagnosis. These figures present two mteresting facts. First, not only were 
there no deaths among this last group, but also no readmissions to this or an 3 ’’ 
other hospital for tuberculosis. Second, even though 65.4 per cent of the entire 
group had some other serious disease associated with tuberculosis, the over-all 
mortality for a period of three to eighteen 3 '-ears was only 3.9 per cent. 

Occupational history: According to the records at Robert Koch Hospital, 37, 
or roughly 71 per cent, of the patients were gainfuli 3 '’ emplo 3 ’-ed prior to admis- 
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sion. Another 10, or 19.2 per cent, were students and 3, or 5.8 per cent, had no 
occupational histoiy. 

Unfortunately, the records of many of the patients listed but one occupation 
and too frequently no dates accompanied this information. In such instances 
the pursuit listed was accepted as the chief occupation before entrance to the 
hospital. 

Six persons, or approximately 11.5 per cent, of the entire group studied were 
gainfully employed as “white collar” workers prior to admission. To this group, 
one might add the 2 housewives, who constitute an additional 3.9 per cent, to the 
cases. Thus, a total of 15.4 per cent of the cases studied were apparently sufE- 
ciently established to be independent of further educational or vocational train- 
ing following discharge from the hospital. It is of interest to note that of this 
latter group (15.4 per cent of the series) only one required readmission to this 
hospital. Reactivation of the tuberculosis after discharge was limited almost 
exclusively to the group of manual workers; 90 per cent of the readmissions were 
among this latter group. Thus, if we were to diminish the hardships and hazards 
of manual labor for tuberculous ex-patients, approximately 85 per cent of our 
Negro patients would require some form of vocational training or guidance after 
leaving the institution. 

Treatment: The type of therapy that patients with pulmonary tuberculosis 
receive varies considerably with the stage of the disease. According to the litera- 
ture, 80 to 90 per cent of minimal cases are given only bed-rest (1). The findings 
in the group studied seem to bear out this fact. Forty-seven, or almost 90 per 
cent, of these received only bed-rest and symptomatic therapy while in the hos- 
pital. The remaining 10 per cent were first given bed-rest. It w'as only after 
these latter patients had sho^vn signs of increase of their disease while on bed-rest 
that more intensive forms of therapy w'ere decided on. Of the 5 patients w'ho 
received other forms of treatment, 3\were given phrenic nerve operations and 2 
pneumothorax. 

Length of stay in sanatorium: According to the literature, two-thirds of the 
tuberculous patients remain in sanatoria for a period of one year or less, and 45 
per cent stay less than six months (1). The tendency of most patients is to re- 
main in sanatoria for as short a time as possible. From table 3 it will be seen that 
the mean stay for these patients was about fourteen months. These data are 
even more significant when one realizes that the figures given in the literature 
represent hospital stay for all stages of the disease. Our figures, representing 
only minimal cases, show that only 15.5 per cent stayed for six months or less. 
Almost 40.4 per cent of the cases were hospitalized for one to two years. The 
other 17.3 per cent required longer periods of hospitalization because of some 
complicating factor, such as tuberculous spondylitis or tuberculous pleural 
effusion and other extrapulmonaiy tuberculous disease. 

It is our opinion that this relatively long period of hospitalization is one of the 
significant factors in the obvious stability of the lesions in our cases. This is 
evidenced by the fact that after three to eighteen years no patients have died of 
pulmonary tuberculosis, and only 19.2 per cent required readmission because of 
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reactivation of their disease. Further e-\ddence for this opinion is that 7 of the 10 
readmitted patients were hospitalized initially for less than one year. 

Clinical status on discharge: The clinical status of a patient at the time of dis- 
charge is an important factor in choosing candidates for rehabilitation. Fortu- 
nately, in this study, the majority, 35 patients, or 67 per cent, were discharged as 
arrested, and nearly 5.8 per cent as apparently arrested. The remaining 29 per 
cent were unstable and were discharged as either quiescent, improved or unim- 
proved. These findings clearly show that the vast majority of these patients 
were suitable for vocational after-care, at least from a medical standpoint. 

However, from the records it is not possible in all our cases to distiuguish be- 
tween those patients who left with the full advice of their physician from those 
whose departure was approved because of socio-economic conditions rather than 
purely medical reasons. Of the group studied, 41, or 78.9 per cent, were dis- 
charged with the approval of the hospital staff and 11, or 21.1 per cent, left of 

TABLE 3 


Negro patients discharged from Robert Koch Hospital between 1927 and 194S 
Classified by length of stay in hospital 


LENGTH OP STAY IN MONTHS 

NtmSEE 

PEE CENT 

0-5 

7 

13.5 

6-11 

15 

28.8 

12-17 

15 

28.8 

18-23 

6 

11.5 

24-29 

7 

13.5 

30-35 

0 

0.0 

36-41 

1 

1.9 

Over 42 

1 

1.9 

Total 

52 

100.0 


their own volition. In this connection it is interesting to note that only 15 per 
cent of those who left with consent required readmission, whereas 40 per cent of 
those who left against advice subsequently were readmitted. It was stated in 
the recent literature that 23 per cent of all patients who left against advice 
were dead within five years (1). Our experience differs, undoubtedly because 
the cases dealt with were only minimal. 

SUMMART AND CONCLUSIONS 

1. Of all patients with minimal pulmonaiy tuberculosis discharged from the 
Robert Koch Hospital between 1927 and 1942, 29 per cent were colored. (About 
35 per cent of the patient population is Negro.) 

2. Of the Negroes with minimal pulmonaiy tuberculosis, 96.1 per cent are liv- 
ing three to eighteen years after discharge. 

3. In no instance was pulmonary tuberculosis the immediate or even a con- 
tributory cause of death. 
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4. The tendency towards a longer period of hospitalization among the yoimger 
and single patients accounts for fewer reactivations in this group. 

5. Approximately 85 per cent of Negro patients require some form of vocational 
training or guidance after discharge. 

6. Nine out of 10 readmitted patients w'ere manual w’orkers. 

7. Thirty-sLx per cent of this series gave at least a family history of tubercu- 
losis. 

8. Fifty per cent of the series had positive sputum on admission. 

9. There were 67.2 per cent of the cases discharged as arrested, 5.8 per cent as 
apparently arrested, and 29 per cent as unstable. 

10. Of the group under study, 26.9 per cent had extrapulmonaiy tuberculosis. 

11. jkid 38.4 per cent of the group had associated non tuberculous diseases. 

12. Of the series, 34.6 per cent w'ere discharged with pulmonary tuberculosis 
as the only diagnosis. 

13. Ninety per cent of the cases reviewed received bed-rest as the sole form of 
treatment. 

14. A longer period of hospitalization for minimal cases tends to give a greater 
stability after discharge; 7 out of 10 readmitted patients were initially hospital- 
ized for less than one year. 


SUM.'UUO y CONCLUSIONES 

1. De todos los enfermos con tuberculosis pulmonary minima dados de alta 
en el Hospital Robert Koch, de 1927 a 1942, 29% eran de color. (Aproximada- 
mente 35% de los enfermos hospitalizados son negros). 

2. De los negros con tuberculosis pulmonary minima, 96.1% viven de tres a 
18 anos despu4s de dados de alta. 

3. En ningun caso fu4 la tuberculosis pulmonar la causa inmediata o contri- 
buyente de la muerte. 

4. La tendencia hacia periodos de hospitalizacidn m&s prolongados entre los 
enfermos mds jdvenes y solteros, es la raz6n por la que hay menos reactivaciones 
en este grupo. 

5. Aproximadamente 85% de los enfermos negros requieren cierta forma de 
preparacidn u orientacidn profesional despu^s de dados de alta. 

6. Nueve de 10 enfermos readmitidos eran obreros manuales. 

7. De esta serie 65% dieron por lo menos una historia de tuberculosis familiar. 

8. En 50% habia esputos positives a su ingreso. 

9. A 67.2% de los cases se les did de alta como estacionados; a 5.8% como 
aparentemente estacionados, y a 29% como inestables. 

10. Del grupo en estudio, 26.9% tenian tuberculosis extrapulmonar. 

11. Un 38.4% tenian otras enfermedades no tuberculoses. 

12. A 34.6% se les did de alta con tuberculosis pulmonar como rinico diag- 
ndstico. 

13. El 90% de los cases recibid reposo en cama como forma dnica de 
tratamiento. 
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14. En los casos mlnimos, una hospitalizacidn mds prolongada suele producir 
mayor estabilidad despuds del alta; 7 de 10 reingresados fueron hospitalizados 
primitivamente por un perlodo menor de un aflo. 
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A SIMPLE AND PRACTICAL METHOD OF OBTAINING 
COMPLETE BRONCHOGRAMS' 

J. IC\RL POPPE» 

With a more general recognition of the indications for pulmonary resections, 
an increased need for routine diagnostic bronchograras has developed during the 
past few years. Ever}'’ patient with a chronic cough, and especially those with 
hemoptysis, in whom pulmonary tuberculosis is not evident on a plain chest 
film, sliould have a bronchogram. Bronchography is the only satisfactory 
method of diagnosing bronchiectasis and is extremely helpful in discovering an 
early bronchogenic carcinoma. 

A simple, easy and time-saving method must be practised in order to make 
bronchography available to all patients who need it. A multitude of techniques 
have been recommended and are in use to-day throughout the coimtry. Some 
of these methods are sufficiently intricate and time-consuming to require hos- 
pitalization and a higlily speciahzcd pcnsonnel even to attempt them. A method 
which requires bronchoscopic instillation of oil or intratracheal intubation 
doCmitcly limits the application of bronchography. Complicated postures and 
special tables discourage many physicians from attempting bronchography. 
An incomplete bronchogram with only a minimal filling of one or two lobes is 
worthless from a diagnostic vicvq)oint. A complete filling of all of the major 
bronchi on both sides is necessarj' before considering a patient for a lobectomy in 
case of bronchiectasis. 

The following method is offered for obtaining complete bilateral bronchograms 
on ambulatory patients on two X-ray films within a half hour. No claim is made 
for originality of this method. It is based largely on Singer’s method described 
in 1926, but yet greatly modified. The only claim is simplicity and economy of 
money and time for both the patient and physician. A few details of the pro- 
cedure which arc enumerated and stressed make a tremendous difference between 
the successful filling of all the major bronchi and a worthless picture with only a 
few drops of oil scattered about the pulmonary parenchyma and stomach. The 
three fundamental principles for obtaining good bronchograms are: adequate 
anesthesia, avoidance of delay between tlie injection of the oil and talcing the 
X-ray film, and maintaining constant traction on the tongue until the film 
has been taken. 

BRONCHOGRAPHIC PROCEDURE 

f : Preparation of the patient for a bronchogram (desirable but not absolutely 

essential, except in young children and elderly debilitated adults): 

A. Give nothing by mouth for two or three hours preceding the bronchogram to 
avoid vomiting. 

* From the Medical and Surgical Chest Service of Barnes Hospital and Washington 
University, St. Louis, Missouri. 

‘Present address: University of Oregon Medical School, Portland, Oregon. 
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B. Give ncmbutiil 0.1 gram two hours before tlie bronchogram. 

1. Barbiturates act as a prophylactic and antidote for irontocainc (cocaine) 
poisoning. 

2. Sedative action reduces apprehension, especially in young children who 
require the same adult doses to insure cobpemtion. 

C. Postuml drainage for one-half hour immediately preceding bronchograms. 
1 . This is especially valuable in cases of severe bronchiectasis. 



Fig3 1 Fig. 2 

Fio. 1. Normal right posterior scini-oblique bronchogram clearly distinguishing all 
of the major bronchial divisions on one film. 

Fig. 2. Left posterior semi-oblique bronchogram showing e.vtensive bronchiectasis 
involving the left lower lobe and the lingular division of tlie left upper lobe. Note the 
separation of the lingular division accomplished by the slight rotation of the patient to 
prevent its overlying the lower lobe shadow. 

2. The bronchiectatic caidties must be emptied of pus before they can be filled 
with lipiodol. 

D. Give codeine 0.065 gram fifteen minutes before a bronchogram to inhibit the 
cough reflex. 

S: Anesthetization of phaiynx and trachea: 

A. Use as a spray one full ounce (30 cc.) of freshly prepared 1 per cent pontocaine 
for all normal adults. 

1. Pontocaine has less toxic effects than cocaine. 
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2. A dilute solution given slowly seems more effective and less toxic than a 
higher concentration. 

3. A pontocaine solution deteriorates rapidly on standing. 

B. Hold out the patient’s tongue to open the pharynx while spraying the throat. 

C. Have the patient breathe in and out through the mouth to permit anesthetiza- 
tion of the posterior phaiynx, glottis and trachea. 

D. Continue sprajdng the phaiynx slowly at frequent inteiwals over a fifteen to 
twenty minute period, until all the pontocaine solution has been used. 

1. Encourage the patient to cough up excess secretions between each period of 
spraying. 

a. Do not permit him to swallow the pontocaine since rapid absoiption of 
the drug in the stomach increases the danger of a toxic reaction. 

b. A^gorous coughing assists in emptying the bronchiectatic carities of pus 
and permits better filling with lipiodol. 

2. Consider the anesthesia complete only when the patient is unable to swallow. 
3;^The position of the patient for introduction of lipiodol; 

A. Have him sit on a stretcher in front of the fluoroscope. 

B. He should lean on the right or left elbow depending on which side is to be out- 
lined at that time. 

C. Check the position with the fluoroscope before injecting the oil. 

J)-. Introduction of lipiodol into the bronchi: 

A. Use 10 to 12 cc. of 40 per cent suspension of lipiodol for each side of the chest. 

1. The use of larger quantities than this floods the bronchi and spills over into 

the alveoli, obscuiing the bronchial outline. 

B. Warm the lipiodol before using to reduce its \nscosity. 

C. Grasp the patient’s tongue firmh' nith a piece of gauze in the left hand and draw 
it out of the mouth at maximum extension. 

1. The patient will be unable to cough or swallow as long as firm traction is 
maintained on the tongue. 

a. Extra traction is needed in case the patient attempts to swallow. 

2. Maintain this traction on the tongue until the X-ray picture has been com- 
pleted. 

D. Have the patient breathe in and out in rapid respirations of normal depth (about 
30 times a minute). 

1. Slow deep respirations permit an opportunity to cough and should be avoided. 

2. Very shallow respirations do not permit the oil to pass down through the 
glottis. 

3. The proper type of breathing may be described as similar to that of “a panting 
dog on a hot day.” 

4. Any hesitation in breathing anticipates a paroxysm of coughing and should 
be discouraged. 

E. Slowly drip the lipiodol over the back of the tongue into the phaiynx. 

1. Use a straight metal cannula attached to a 20 cc. syringe. 

2. Keep the chin tilted up and the head einct to prevent the oil fiom running 
out of the corner of the mouth. 

3. Hold the same po.rition for thirty to si-xty seconds after the injection to 
permit the jihaiynx to be emptied of oil. 
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a. The cessation of gurgling in the throat indicates that all of the oil has 
finally run down into the trachea. 



Fig. 3. Correct position of the patient on the stretcher in front of the fluoroscope for 
the introduction of the lipiodol into the right lung. 

5 : Check the bronchial filling immediately with the fluoroscope: 

A. Add more oil immediately in case the major bronchial divisions are not well 
outlined. 

B. Do not expose the film until satisfactory filling is obtained under the fluoroscope. 
1. Another attempt with heavier premedication may be required on the following 

day.^ 

6 : The best positions of the patient to fill all the major bronchi: 

A. Lay the patient down on the desired side on the stretcher. 

1. Roll him slightly fons’ard to fill the middle lobe bronchus, if the right ade 
is under consideration. 

B. Lift the foot of the stretcher to a 45° angle for about thirty seconds to fill the 
upper lobe bronchus. 
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7: The best positions for X-ray films (posterior semi-oblique position): 

A. Stand the patient up with lus back to the casette. 

B. Elevate the arm above the head on the side under consideration. 

1. This draws the scapula forward out of the way, 

C. Rotate the patient slightly so that one fist can be inserted between the casette 
and the shoulder opposite the side under consideration. 



Fig. 4. The foot of the stretcher is elevated to a 45° angle and the patient rotated slightly 
forward to fill the right upper and middle lobe bronchi. 

1. This slight rotation permite one to distinguish the right middle lobe bronchi 
or the lingular branch of the left upper lobe from the lower lobe bronchi. 

a. No additional lateral film is necessary when this semi-oblique position is 
used. 

2. A rotation of 45° or more should be avoided because it causes the cardiac 
silhouette to be superimposed over the bronchogram obscuring its details. 

5: Special X-ray techniques required in particular cases: 

A. An over-exposed Bucky technique may be needed in cases with a dense opacity 
over one hemithorax. 
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1. This is frequently necessarj’- in cases with a massive atelectasis or pneumonitis 
resulting from a broncliial obstruction. 

9 : Bilateral broiichograms: 

A. The two sides may be filled in rapid succession under the same anesthesia. 

Only 10 to 12 cc. of lipiodol should be used on each side. 

2. The patient ma}-^ expectorate but should be discouraged from coughing 
between the two bronchograms. 



Fig. 5. Illustration of the right posterior semi-oblique position used for a right broncho- 
gram. 

10 : General consideration for a successful bronchogram: 

A. Adequate anesthetization of the pharynx and trachea. 

B. Completion of all preparations before injecting the oil. 

1. Notify the X-ray technician to have the casette in place and properly labeled 
before starting. 

C. Move rapidly from one procedure to another so that the patient will not have 
an opportunity to cough up the oil before the X-ray picture is taken. 

1. The oil should be injected in front of the fluoroscope and in close proxiiidty 
to the X-ray machine which will make the photograph. 
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ADVANTAGES OF THIS METHOD OF BRONCHOGRAPHY 

1. It can be pe'i'formed on ambulatorj’' out-patients. 

2. Only one-half hour or less is requh-ed to complete a bilateral bronchogram. 
Three or four patients can be worked up in an hour by one person if they are 
anesthetized simultaneously. 

3. No elaborate special equipment is required. 

4. No complicated intratracheal techniques or elaborate postures are used. 

5. A complete filling of all of the major bronchi is obtained under one 
anesthesia. 

6. Only two chest films are required for accmate identification of ail of the 
major bronchi on both sides of the chest. 



BRONCHOGRAPHY IN TUBERCULOSIS 
A Clinical Study 
L. BRYCE BOYERi’ ’ 

During the past quarter of a century contrast bronchography has come to play 
an important role in the diagnosis of pulmonary and particularly bronchial 
diseases. Numerous investigators have adopted its use. However, there are 
few studies recorded in wliich contrast bronchography has been extensively 
used in patients with pulmonary tuberculosis. Several possible reasons for 
this apparent neglect will be subsequently discussed. 

In this investigation opaque media were used for bronchography in 50 patients 
who had pulmonarj'^ tuberculosis The method of selection was simple. All 
the women on the Stanford University Medical School Tuberculosis Seiwice of 
the San Francisco Hospital dining the first six months of 1943 were used, exclud- 
ing only those who were too weak to withstand transportation via guerney from 
the ward to the radiology department and those who were moderately to severely 
febrile. In addition, a few men were used, chosen at random. Due to inac- 
cessibility of some data, only 46 patients are represented in the figures and 
discussion below. It is apparent that patients with all degrees and types of 
pulmonary tuberculosis were used in this investigative procedure. 

METHOD 

The patients were given 1§ grains of nembutal. The pharynges were 
anesthetized with a spray composed of equal parts of 2 per cent pontocaine 
and 1 : 1000 epinephrine. The anesthetization of the intrathoracic ainva 3 ''S was 
accomplished by injecting 2 cc. of the same solution betweeen the vocal cords 
while the patient inspired. Occasionally a little greater volume of anesthetic 
was subsequently required. A moderatety hard straight catheter. No. 12 or No. 
14 French, was passed into the trachea ina the intranasal route when possible, 
and onty rarely per os. The patient was transported to the radiology department 
and there, under fluoroscopic vision with gravitational control, the contrast 
medium was used. An attempt was made to inject onlj’’ the areas involved 
bj’’ the tuberculous infection as demonstrated teleoroentgenologically and the 
irunimum amount of contrast medium was used which filled the bronchi so that 
they could be seen under the fluoroscope. In the case of iodized oil, the amount 
was about 10 cc. per lung and, when thorotrast was used, a little less was needed. 
As man}’’ lobes as were diseased were injected at the same seance. 

^ Captain, M.C., Army United States. Chief, Electroencephalography, Kennedy 
General Hospital, Memphis, Tennessee. 

* Former Senior House Oflicer in Tuberculosis, Stanford Sendee , San Francisco Hospital , 
S.an Fr.ancisco, California. 

• Present address: Langley Porter Clinic, San Francisco, California. 
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REACTIONS TO CONTRAST AGENTS 

It was necessary to do 55 separate instillations in the 46 patients. 

Three injections were made with thorotrast in patients in whom bronchial 
stenosis was suspected, in the hope that this less viscid preparation would traverse 
the stenosis and demonstrate peripheral bronchial patterns. The 3 injections 
were followed by severe febrile reactions and marked malaise, persisting for 
three days in 2 instances and two days in the third. 

In 52 instances iodized oil (iodochloral or lipiodol) was used. In one case 
there was a severe reaction, with acute dyspnea, duration ten hours, and sub- 
sequent increase in sputum production from her usual 2 to 8 ounces; the increase 
persisted for over a week. This patient, 16 years old, had far advanced bilateral 
fibrous disease noth some caseation and marked emphysema. 

In 4 instances moderate reactions occurred. In a woman of 73 who had bi- 
lateral fibrous disease and marked emphysema, moderate dyspnea persisted for 
about twelve hours and a febrile reaction of 100° F. lasted three days. Her cough 
was worse for a week; her sputum was scarcely increased. A second patient, 
age 38, "with bilateral fibrous disease and extensive emphysema, had acute 
breathlessness and sweating, thready pulse and cyanosis for about five minutes 
after the lipiodol injection into her right upper lobe bronchus. Subsequent 
instillation into the left upper lobe bronchus caused no trouble. Two other 
emphysematic women, age 31 and 57, had cough and sputum increase which 
lasted about five days. 

Seven patients complained of breatlilessness transiently when the pontocaine 
was instilled intratracheally, increased cough and sputum for two or three days 
or had a postbronchographic temperature rise of one degree or less for two 
days. 

The remaining patients had no reactions. There were no spreads of disease 
which could be definitel}'' attributed to the procedure, although in one woman, 
an hypertonic dancer, age 30, active disease developed on the right side two 
months after injection of the left upper lobe which had been inactive for some 
months. This case cannot be clearly attributed to the bronchography because 
the patient signed herself out of the hospital a few days following the procedure 
and was behaving badly. 

SEX, AGE AND RACE OF PATIENTS 

In this series are represented 42 women and 4 men. The youngest patient 
was 16 and the eldest 73. The age grouping in decades was as follows: 

16 to 25 years — 14 patients 
26 to 35 years — 16 patients 
36 to 45 years — 6 patients 
46 to 55 years — 7 patients 
56 to 65 years — 2 patients 
66 to 75 years — 1 patient 

Investigated were 43 whites, one red (Cherokee), one yellow (Chinese), and 
one brown (Filipino). Of the whites, 8 were of Latin American extraction 
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(and thus had probablj’- some red race blood), 5 were of ]\Iediterranean lands 
(Italian and Greek), 25 were Germanic, one Slavonic and 4 French. 

RESULTS 

There Avere 4 patients aa'Iio had pm-elj’’ exudative disease. Of these, one proved 
to haA’e bronchial stenosis and in none was bronchiectasis found. 

Eleven patients AA-ith fibro-exudath’^e disease presented 3 instances of bronchial 
narroAA-mg alone, 3 of dilatation onl}’- and one displayed both conditions. In 
sunmiation, 4 patients had stenosis, 4 bronchiectasis and 4 neither complication. 

Thu-ty patients AA-ith fibrous tuberculosis ai-e recorded. In 2 bronchial stenosis 
only AA'as found. Nineteen patients presented broncliiectasis AA-ithout proximal 
obstruction. Six had both conditions. Onty 3 patients shoAved neither. Addi- 
tion of the cases displajdng both complications shoAvs 8 AA-ith bronchial stenosis 
and 25 AA-ith bronchiectasis. 

The OA’-erall lobar incidence of bronchial complications reA^ealed: (a) Eight 
lobes AA-ith exudatNe disease AA-ere injected, of AA'hich one AA-as stenotic and none 
AA-ere dilated, (b) TAA-ent}' fibro-exudath-e lobes received radiopaque injections, 
exhibiting 3 stenotic bronchi, 3 dilated bronchi and one AA-ith proximal narroAAdng 
and distal dilatation. Four, therefore, displayed broncliial stenosis, 4 bronchi- 
ectasis and 12 neither, (c) Fifty-six diseased lobes of patients AA-ith fibrous 
tuberculosis reA'ealed 5 AA-ith bronchial stenosis only, 36 AA-ith dilatation alone, 4 
A\-ith both conditions and 11 AA-ith neither. Combination of the instances in 
AA-hich tlie same lobes displaj-ed both complications AA-ith those in AA-hich only one 
AA-as delineated jdelds 9 lobes AA-ith stenotic bronchi and 40 AA-ith dilated bronchi. 

The lobar distribution and incidence of occurrence of the bronchial complica- 
tion are reA-ealed by the folloAA-ing figures: The right upper lobe AA-as injected 
and inAmtyed in 2 exudative cases, the bronchus being stenotic once. In 5 
fibro-exudatiA-e lobes, stenoses AA-ere found tAA-ice and dilated once. In 19 fibrotic 
lobes, 3 stenoses AA-ere noted and 12 bronchiectases. In one case stenosis and 
dilatation AA-ere coexistent. 

There AA-ere no cases AA-ith exudatNe disease in the middle lobe. The one 
fibro-exudatiA^e case shoAA-ed dilatation. There AA-ere 2 fibrous middle lobes in- 
jected, and these presented neither dilatation nor narroAA-ing. 

The right lower lobe was once uiA'-oh-ed by an exudath-e process AA-hich shoAA-ed 
no bronchial changes. The 2 fibro-exudath-e inA-oNements presented one in- 
stance of dilatation. SeA^en fibrotic lobes AA-ere injected and 6 displa^^ed dilata- 
tion. 

Three instances of exudath-e tubercidosis of the left upper lobe AA-ere examined. 
No bronchial complications were demonstrated. Among 5 fibro-exudattye 
lobes, 2 shoAA-ed stenotic bronchi. Of 20 fibrotic lobes, 14 shoAA-ed dilatations and 
2 bronchial stenosis. 

The left loAA-er lobe aa-rs infected AA-ith an exudath-e process tAA-ice AA-ithout 
demonstrated bronchial change. Of 4 fibro-exudative cases, one shoAA-ed 
bronchial stenosis. In 9 fibrous lobes 7 shoAA-ed dilatation and 2 presented 
narroAA-ed bronchi. One case presented both phenomena. 




Fig 1. (Upper left) A 38 year old woman ho had had known tuberculosis for t\\enty 
years During the years, pneumothorax, bronchoscopj', and bilateral apical thoracoplasty 
nere ineffective. Bilateral upper lobe bronchiectasis ensued. 

Fig 2. (Upper right) A 20 j-ear old Cherokee housewife who had had left upper lobe 
cavitation four years pieviously. Pneumothorax was abandoned because of complicating 
empyema. The cavities closed. Positive sputum remained as the only symptom. Left 
upper lobar bronchiectasis persisted with closed empyema. 

Fig. 3 (Lower left) A 26 year old Italian housewife who had had known tuberculosis 
for four years An original left upper lobar caxdty apparentb' closed with thoracoplasty 
and patient became clinically well but for left upper lobar r.iles A bronchiectatic pouch 
persisted in the left upper lobe 

Fig 4 (Lower right) A 33 year old French housewife, who had had progressive rc- 
crudescent tuberculosis for ten 3 'ears, developed eventuall}' multiple left upper lobar 
cavities Endographj’ revealed left upper lobar bronchial stenosis. 
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BRONCHOGRAPHIC RESULTS IN RELATION TO PREVIOUSLY DIAGNOSED BRONCHIAL 

DISEASE 

Using the ordinary criteria of bronchial tuberculosis as outlined by Salkin, 
Cadden and Edson (1), 30 of these cases had been diagnosed as having diseased 
bronchi. In these 30, stenosis was demonstrated 11 times, once where it had 
not been suspected; bronchiectasis was found by contrast bronchography in 18 
cases. Neither stenosis nor dilatation was elicited in 6 cases. 

Bronchoscopy was performed on 15 of the patients in whom bronchial tubercu- 
losis had been suspected. This procedure failed to demonstrate disease of the 
bronchi 4 times in which bronchography proved its presence and twice when it 
was suspected clinically. 

It is to be noted that 16 cases had not been suspected to possess bronchial 
disease. In one, stenosis and in 8, bronchiectases were proved. 

In other words, in the 30 who had previous diagnoses of tuberculous bronchitis, 
36 per cent were proved to possess stenotic and 60 per cent to have enlarged 
bronchi. In the 16 whose bronchi were considered normal, 6 per cent were 
stenotic and 50 per cent were dilated. 

In no case was the patient thought to have had nontuberculous bronchiectasis. 

Of the bronchiectatic patients, 24 per cent had chronic sinus disease. Of 
the patients without dilatation of the bronchi, 35 per cent were so afflicted. 

PATIENTS IN WHOM THE FOCUS OP POSITIVE SPUTUM WAS REVEALED BY 

BRONCHOGRAPHY 

In only one case was the source of sputum demonstrated by bronchography 
after other means had failed. This woman, a 20 year old Cherokee, had a station- 
ary, left-sided, closed tuberculous empyema, duration six years, and no other 
pulmonary lesions demonstrable by X-ray. Endoscopy did not reveal any 
bronchial tuberculosis although sputum came from the left upper lobe bronchus. 
Lipiodol instillation into the left upper lobe showed a bronchiectatic pouch. 

RELATIONSHIP TO COLLAPSE THERAPY 

No direct relationship could be demonstrated between stenosis, bronchiectasis 
and the collapse therapy used in the treatment of these patients. It became 
apparent after analysis that the coincidence of bronchiectasis and thoracoplasty 
depended not on the induced collapse but upon the fibrous type of tuberculous 
lesions that necessitated it. 

SYMPTOMATOLOGY OF STENOSIS AND BRONCHIECTASIS 

Wheezing: This occurred in 19 cases. Of these, 9 had demonstrable stenosis 
and 12 had bronchiectasis. Four had neither. 

Unexplained posiiive sputum: In only one case was unexplained positive 
sputum present; she had bronchiectasis. 

Atelectasis: Eighteen patients had either lobar or lobular atelectasis. Sixteen 
cases had upper, 2 middle lobe and 5 lower lobe atelectases. In the 16 patients 
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with upper lobe collapse, 18 lobes were involved. Five lobes bad stenotic 
bronchi, 2 of these had bronchiectasis beyond the stenosis. Seven lobes had 
bronchial dilatation. Eight lobes had no proved evidence of dilatation. 

Two patients had atelectatic middle lobes. Neither had demonstrable 
stenosis or ectasis of the bronchi. Three patients had unilateral lower lobe 
collapse. All had bronchiectasis, marked, saccular, and in none was bronchial 
stenosis demonstrated. 

Tension cavity: Tension cavities were present in 5 cases, representing 8 
lobes. Three lobes presented neither delineated bronchiectasis nor proved 
stenosis, 3 showed both bronchiectasis and stenosis and 2 presented stenosis 
alone. 

Solid spuhm: There was no statistical correlation between the t3T3e 
of bronchial disease and the sputum production. In addition, the patients with- 
out demonstrated bronchial disease had no less sputmn than those with stenosis 
or bronchiectasis, regardless of quantity or position. 

“Posiiiae” versus "negative'^ sputum: Bronchiectatic patients presented positive 
sputum in 25 cases and negative sputum 4 times. This is at direct variance 
with the findings of Salkin et al. (1) who state “bronchiectasis strangely occurred 
more frequently in the negative group.” Stenosis was always associated with 
positive sputxim. 

Thorotrast completely failed to outline any area which iodized oil did not. 

DISCUSSION 

Since the advent of contrast bronchography by Jackson (2) in 1918, few im- 
portant strides have been talcen. All are modifications of the methods of Sicard 
and Forestier (3) and Armand-Delille and Moncrieff (4). Iodized oil in its 
various preparations now occupies an important phase in the diagnostic arma- 
mentarium of the chest specialist. This is true also of the phthisiologist. Never- 
theless, its use in the diagnosis of tuberculosis is not extensive, by and large. 
There are several reasons. The most important are: first, statistics transposed 
from autopsy records can generally be applied, in a large sense, to living groups; 
second, the dangers have been propagandized ; third, the retention of oil in the 
alveoli obscures future roentgenographic shadows of pulmonary developments. 

Anatomical considerations: Karsner (5), speaking of bronchiectasis, says, 
“Local dilatations may be due to the retraction of fibrous coimective tissue 
contiguous "with the bronchi, and local destructive inflammations may extend 
from without into the wall with consequent weakem'ng and dilatation.” He also 
states “. . . bronchiectasis originates in an acute respiratory infection. This 
may involve bronchi as an ulcerative lesion, vuth destruction of muscle and elastic 
tissue of the bronchial wall and penetration of inflammation into the surroimding 
limg tissue. This is replaced by a granulation tissue, which in turn becomes 
fibrous tissue coe.xtensive with the destroyed area. . . . Dilatation is often 
obseiwed before there is any contraction of the fibrous tissue.” klacCallum (6) 
contributes, “IMany theories have been formulated to explain the distention of 
the bronchi, but in these, all are agreed upon one point only, that the infection 



BRONCHOGRAPHY IN TUBERCULOSIS 


117 


and inflammation which weaken the bronchial wall and destroy its elasticity are 
necessary factors.” Neither Karsner nor MacCallum specifically mentions 
tuberculosis as antedating bronchiectasis. However, it is easy to apply the 
criteria given to t'le pathology of tuberculosis. Salldn, Cadden and Edson (1) 
in 125 autopsies found bronchiectasis in 36 per cent of their cases. Tliey learned 
that the exudative cases presented “the highest incidence of tracheobronchitis, 
then the mixed cases and then the fibroid.” They discovered 36 cases of bronchi- 
ectasis in “normal” bronchi and 20 in “tuberculous” bronclii, indicative of a pre- 
dominance in fibroid as contrasted with caseous disease. They found bronchi- 
ectasis to be more frequent in the sputum-negative group, but did not state the 
site of the disease. Moll (7) concluded that infection alone is able to account for 
bronchial dilatation without distention from within or traction from without. 
Numerous authors have noted bronchiectasis to succeed acute pulmonary 
infections (8, 9, 10). 

Atelectasis is knovm to be frequently followed by bronchiectasis and various 
authors have commented on the mechanisms involved. A thorough discussion 
is presented by Lisa and Rosenblatt (11) and need not be repeated here. Crowe 
(12) has found that in dogs, after bronchial obstruction is produced, bronchi- 
ectasis fails to develop unless infection occurs distal to the stricture. 

The present study favors the opinion that the development of bronchiectasis 
may be a result of fibrous pulmonary changes superimposed upon alterations of 
the bronchi produced b}' infection. In no case of purely exudative disease was 
bronchiectasis demonstrated, although clinically, bronchoscopically and/or 
bronchographically, tuberculous tracheobronchitis was found in all 4 cases. In 
9 fibro-exudative cases, 4 instances of bronchial dilatation were found. All of 
these cases had demonstrated tuberculous traclieobronchitis. In the remaining 
30 fibroid cases, 25 had clearly demonstrated bronchiectases. 

It is quite possible that the remaining cases also had bronchiectasis, because 
in some there were bronchial stenoses with lobar atelectases; oil did not enter 
these divisions. In others, extraneous factors prevented adequate visualization, 
such as awkwardness of the technicians in the early cases, recalcitrance of some 
few patients and dismissal of patients before second attempts could be made. 

The conclusion suggests itself that, with an increase of pulmonary fibrosis 
following bronchial infection, the incidence of bronchial dilatation sharply 
increases. 

Dangers of bronchography: Bronchographic dangers have been publicized by a 
few authors and the feeling is prevalent that spread of the disease is a likely 
consequence. 

The injections done in this study were by moderately inexperienced hands. 
Yet, using lipiodol or iodochloral, very few reactions occurred and no spread 
was observed Avith certainty. As many lobes as were desired were injected at a 
single time. 

It is our feeling that this procedure, generally speaking, is relatively innocuous 
if the patient is premedicated with one and one-half grains of nembutal to help 
prevent pontocaine reactions. 
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Use of tliorotrast, however, slioiild be discouraged. 

Subsequent radiography: It cannot be denied that succeeding roentgenograms 
arc frequently obscured by tliis procedure. Why this occurs in some patients 
and not in others, we do not know. However, we liavc obscr\'cd lipiodol rem- 
nants in tlic parenchjTna for as long as three years. 

It has been mentioned by many authors, notably by Salkin, Cadden and 
Edson (I), that bronchoscopj' reveals disease principall}' in major bronchi. 
It is apparent that contrast bronchograph}' j’iclds far more infonnation about 
smaller radicles. Bronchiectasis in this investigation was found in as many 
patients in whom no observer suspected it as in those in whom an}’ of the usual 
s}Tnptoms of bronchial tuberculosis might have led one to c.\pect bronchial 
disease. 

It is remarked in passing by Alexander (13) that bronchial dilatation is 
responsible for persistent sputum after thoracoplasty. In our small series of 
thoracoplasties (12 patients) 10 instances of bronchiectasis were found. In 5 
of these cases, there was contralateral bronchial dilatation. Eleven of the 
thoracoplasties were done on patients with fibroid disease. In 8 of 10 cases of 
fibrotic disease receiving subatmosphcric pneumothorax bronchiectasis was 
demonstrated. In 11 fibroid eases in whom no collapse therapy was done, 
bronchiectasis was demonstrated 7 times and stenosis 4 times and neither once. 

It would appear that the collapse therapy might be of less importance than has 
been supposed in the production of bronchiectasis. The type of disease xinder- 
lying the procedure seems to bear far more responsibility. Of course, this series 
is too small for definite conclusions to be drawn. 

It has been the custom throughout the world to suspect bronchiectasis when 
there was a history of repeated infections of the lungs, sinusitis and copious 
sputum, sometimes foul. The present study does not bear out the significance 
of this suggested triad. Here it was found that 13 individuals witli proved 
bronchiectasis, one patient with 4 involved lobes, had less than one drachm of 
sputum daily, 7 had two drachms to one-half ounce, 7 had one to four ounces and 
only 3 had more sputum than four ounces. In addition to bronchiectasis, several 
patients had the irritating factor of broncliial stenosis. 

Specifically, disregarding combinations of lobes involved, the following 
information is derived: right upper lobe bronchiectasis produced less than one 
drachm of sputum daily in 7 patients, one drachm to one-half ounce tvice, one to 
four ounces twice and more than four ounces once. Left upper lobe bronchial 
dilatation: no sputvun twice, less than one drachm 6 times, one drachm to one-half 
oimce once, one to four ounces twice and more than four ounces twice. Right 
middle lobe bronchiectasis was seen only once; this case produced less than one 
drachm. Left louver lobe bronchiectasis produced less than one drachm thrice, 
one drachm to one-half ounce thrice, one ounce to four ounces once and more than 
four ounces twice. Right low’er lobe dilatation produced no sputum once, less 
than one drachm 5 times, one drachm to one-half ounce once and one ounce 
to four ounces once. 

It is recognized that this is a selected group of patients, all of whom have 
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bronchial nnd/or pulmonarj- tuberculosis. Nevertheless, manj’’ dependent lobes 
were involved. There is one source of error which must not be overlooked. 
There are occasionally dependent bronchiectases in upper lobes. In one case 
included here this is true. In several of the cases listed as lower lobe disease, 
the dilatation Avas not dependent. We are unable to find that this makes any 
difTerence in the data given. 

Tlie incAntable question arises: Is contrast bronchography worth while as a 
routine procedure in pulmonary' tuberculosis? The answer would seem to be in 
the negative: (!) It is Avell Icnown from autopsy findings that fibroid tuberculosis 
is :issociated with bronchiectasis. Gross bronchial stenosis almost invariably 
can be diagnosed otherwise. ( 2 ) Contrast media remain in the parenchjTna and 
obscure s\iccecding roentgcnographic changes. (S) Rare reactions occur. 
Nevertheless, there arc definite indications for contrast bronchography. It 
should be used Avhenever ordinary' roentgenograph}' fails to reveal the source 
of positive sputum. Thickened pleura, empyema and thoracoplasty often 
obscure underlying pathological changes. In hospitals where tomography is not 
available, bronchography is needed in such cases. Where tomography is used, 
broncliography in these instances is optional. 

AnDEXDU.M 

Since the present article was written, an c.vfcnsive study of broncliography in pulmonary 
tuberculosis has been reported by Dormer, Fricdlandcr and Wiles (14-19). These workers 
instilled radiopaque substances into the bronchi of some 2,000 tuberculous patients over 
a period of twenty-five }*cars. They did not giA'c a statistical r&umd in the manner of 
the present report . A perusal of their study is recommended. Their essential conclusions 
are quoted: 

“Lotus set down briefly what wc have learned from bronchography: 

1. That it is safe. We have never seen a case made worse by the installation of 
lipiodol into the bronchi. It must be noted that no case sensitive to iodides or cocaine is 
c.\'plored in this manner. 

2. That block of some portion of the broncliial tree is invariably present in CA-ery case 
of pulmonarA' tuberculosis unless the area beyond the block has already broken down into 
a caAit}'. EA'en when there is the earliest demonstrable X-ray lesion this block occurs, 
usually in the bronchioles. 

3. As a result of the bronchial or broncliiolar block, there occurs caAutation or bron- 
chiectasis and ultimately a distortion of the bronchial tree due to fibrosis in the affected 
area, 

4. Tuberculous broncliiectasis and cavitation therefore arise in exactly the same way 
as do nontuberculous bronchiectasis or a pulmonarj' abscess.” 

Dormer and his associates came to feel that bronchography was of sufficient clinical 
importance in pulmonary tuberculosis that they stated: “During the last two years it has 
become so important that a bronchogram is done in nearly eAuiy case in this clinic.” 

It is the feeling of the present author that they haa-e made a contribution which obAuates 
the necessity for routine bronchography. Their findings are sufficiently clear that imder 
ordinary circumstances one can project the intrapulmonarj' pathological picture from a 
knowledge of the type and location of disease present. 
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CONCLUSIONS 

Fifty uiiselcctccl tuberculous patients were BubjcctccI to contrast bron- 
chography. Bronchiectasis was demonstrated convincingly in 85 per cent of the 
fibroid, 30 per cent of the flbrocascous and none of the exudative cases. 
Bronchiectasis was proved unequivocally in many patients in whom it had not 
been clinically suspected. Collapse therapy apparently bore no relation to the 
incidence of bronchial dilatation. In tuberculous patients, sputum positivity 
and quantity were not influenced by the presence or absence of bronchiectasis, 
with or without stenosis; while bronchial stenosis presented positive sputum in 
each of the 13 eases in which it was demonstrated, it had no relation to its 
quantity. 


CONCLUSIONES 

Emplcada la broncograffa dc contrastc cn 50 tuberculoses tornados al azar, se 
demostrd en forma convincente la prescncia de bronquiectasia en 85% de los 
fibrosos, 36% dc los fibrocascosos y cn ninguno dc los casos exudativos, com- 
probdndose claramente su existencia en enfermos en quienes no se habfa sos- 
pechado clfnicamcntc. La colajjsotcrapia al parecer no guardd relacidn alguna 
con la incidcncia de la dilatacidn bronquial. En los tuberculoses la positividad 
y la cantidad del esputo no fueron afcctadas por la presencia o ausencia de 
bronquiectasia con o sin estenosis; mientras quo la estenosis bronquial did esputo 
positive cn cada uno dc los 13 casos en los quo cxistid sin guardar relacidn con la 
cantidad del mismo. 
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OLEOTHORAXi 

A Rcl'valuatlon— With n Final Report of 101 Cases 
11. H. BROWNING, E. S. RAY* and LOUIS ROTENBERG 

In 19'11 ( 1 ), two of the above writers (Browning and Ray) collaborated in a 
report of 101 cases of oleothorax used in the treatment of tuberculosis between 
December, 1931 and Jul 3 % 1939. In 48 of these cases the indication for oleothorax 
was persistent tuberculous empj’craa, while in 53 cases the indication was oblit- 
erative pleurisy. At that time the minimum period of obser\mtion was she 
months. Most cases, however, had been followed for twelve months or longer. 
Seventy-five of the 101 cases were successful at the time of that study. Of the 
20 unsuccessful cases Chad bronchopleural fistula, 3 had pleurocutaneous fistula 
and 17 had persistent or recurrent empyema. In that report our results in the 
cases selected were thought to be very satisfactorj' considering the original 
status of the lungs. 

A recent sun'cj’’ (2) of collap.se thcrapj' in this countr}*^ shows that oleothorax 
is being used with significant frequenej'. This maj' be due in part to the influ- 
ence of our original paper. During the six- 3 'ear period since the original report, 
there have been a number of developments which have altered our use of oleo- 
thorax and our attitude toward it. Because our present conclusions concerning 
oleothorax therap 3 ’’ arc radicall 3 ' different from those in our previous report, we 
feel a definite responsibility in reevaluating our results and stating our present 
views on the subject. 

AYc have attempted to malce a follow-up study of the 75 cases of oleothorax 
that were classed as successful in 1941. This has been possible in 70 cases 
(93 per cent). 

In 13 of these cases oleothorax has been continued (table 1). In none of these 
have there been 003 ' complications due to oleothorax. The S oases, living and 
well, have been advised to discontinue tJieir oleothorax but have refused because 
they feel well and are reluctant to make an 3 ’- change in their treatment. It is 
Iikel 3 ' that some of these have unc.xpandable lungs. 

The cases of oleothorax originall 3 '’ successful that have developed complica- 
tions are shown in table 2. There are 14 cases (20 per cent of the 70 cases) 
in this group. Eight of the 14 developed bronchopleural fistula with death re- 
sulting in 5 cases. Six of the 14 suffered a recurrence of empyema and because 
of this the oil was removed. 

The largest group contains those cases with satisfactor 3 ’’ oleothorax that were 
voluntarily converted to pneiunothorax with ree.xpansion* of the lung being at- 

* From Sunny Acres Sanatorium, Cuyahoga County Tuberculosis Hospital, Cleveland 
22, Ohio, and the Department of Medicine, Western Reserve University School of Medicine, 
Cleveland, Ohio. 

* Associate in Medicine, Medical College of Virginia, Richmond. 

’ The terms “expandable" and “reexpansion” are used in this paper as a matter of con- 
venience. Reexpansion really means that no air, oil or exudate is demonstrable any more 
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tempted. There are 43 cases in this group. Their present status is shown m 
table 3. The reason for conversion in many patients was the fear of late compli- 
cations which were being encountered in the oleothorax group as a whole. How- 
ever, in a number of these cases reexpansion was attempted because the period 
of collapse was considered to be adequate. Thirty-three patients are living aim 
well, although in only 12 of these has “complete reexpansion” of the lung occurred. 
Of the 43 cases in this group there has been “complete reexpansion” of the 


TABLE 1 

IS cases of uncomplicated oleothorax that were continued 


Working 

Ill (not due to oleothorax) 

Dead (not related to oleothorax) 


TABLE 2 


H cases of oleothorax with complications 



DS ONCE OTLEintAL 
FISTULA 

EECUEEENT 

EMPYEMA 


1 

6 


2 

0 


5 

0 





TABLE 3 


45 uncomplicated cases of oleothorax voluntarily converted 



LUNGS 

EXPANDED 

LUNGS* 

PROBABLY 

EXPAND- 

ABLE 

LUNGS 

DNEXPAND- 

ABLE 

LUNGS 
UNEXPAND- 
ABLE WITH 
EMPYEMA 

j fEXPANSION 
! UNDETER- 
MINED 

Working 

12 

5 

13 


0 

Ill (not due to oleothorax) 

3 

1 

1 


0 

Dead (not due to oleothorax) 

1 

0 

0 

1 i 

3 


* Probably expandable refers to cases in which pleural space has capacity of less than 
300 CO. 

t Death resulted soon after removal of oil — death due to tuberculosis in two cases and to 
lobar pneumonia in one case. 


lung in 37 per cent of cases; reexpansion is “probable” in 14 per cent; and the 
lungs are unexpandable in 42 per cent. The term “probably expandable” is ap- 
plied where there is a pleural space remaining that holds not more than 300 cc. of 
air or fluid. 

A study was made also of all patients, of the original series of 101, -in whom 


between visceral and parietal pleurae. The authors reeognize that in most patients treated 
with oleothorax the visceral pleura of the treated lung is markedly thickened and that in 
many cases the underlying lung is also fibrotic. “Reexpansion” when it occurs must result 

mediastinum, elevation of the diaphragm, contraction 
Of the chest wall and actual expansion of the lung. 
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recxpansion was attempted and in whom the reexpansion period was sufficient 
to determine tlie expandability of the lung (table 4). There were 46 cases that 
could be so studied. Included in this group were cases in which complications 
occurred as well as cases where recxpansion was voluntarilj’- attempted. The 
relationship of duration of oleothorax to the expandability of the lung was also 
examined. The great majority of the patients in ■whom the lung could be 
expanded were tliose with a duration of oleothorax of less than four 5'’ears, while 
obliteration of the pleural space was not achieved in any case where the duration 
of oleothorax was six years or longer. Out of 46 patients the lungs w*ere “com- 
pletely expanded” in 19 (41 per cent), “probablj'’ expandable” in 6 (13 per cent) 
and unexpandable in 21 (4G per cent). Of course, some of the unexpandable 

TABLE 4 


Expandability of lungs following oleothorax 


DUSATlOK or OIXOIBOBAX 

eupyeua 

ODLITERATIVE rtEUZISY 

TOTAL 

Expanded 

Ptobibly 

expandable 

Unexpand- 

able 

Expanded 

Probably 

expandable 

Unexpand- 

able 

1-2 years 


imi 


2 



4 

2-3 years 



1 

4 



9 

3-4 years 




2 

1 


8 

4-5 years 


2 

3 

2 

1 


11 

6-6 j'oars 

1 



2 

1 

1 

5 

6-7 years 


1 

2 




3 

7-8 years 








8-9 years 






2 

2 

9-10 years 



1 




1 

10-11 yc.ars 



3 




3 

Total 

7 

3 

10 

12 

3 

11 

46 


lungs are the seat of extensive fibrotic disease and it is impossible to determine 
the number failing to expand solely because of thickening of the ■visceral pleura. 

While many of these patients ■with unexpandable lungs are living and working, 
they cannot be considered well, and their prognosis is certainly impaired by a 
persistent pleural space. Thoracoplasty would be necessary to obliterate these 
pleural spaces. 

Observation of this group over a period of time has demonstrated several im- 
portant findings: 

(1) There is a cumulative incidence of late complications in long continued 
oleothorax (table 2). The most serious is bronchopleural fistula which, as a late 
complication, probably results chiefly from asymptomatic formation of pleural 
exudate beneath the oil ■with development of positive intrapleural pressures. 

(g) Safe medical observation of these oleothorax patients was difficult follow- 
ing their discharge from the hospital. Because of prolonged periods ■without 
symptoms or signs, both patients and their physicians tend to be lulled into a 
false sense of security. Exploratory aspirations are deferred too long, mild symp- 
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toms arc not reported, and in some instances considerable quantities of fluid may 
be permitted to accumulate witli disastrous results, 

(S) Conversion of oleothorax to pneiunotliorax V’as followed almost univer- 
sally by a recurrence of fluid which was in most cases pm-ulent or seropurulent. 
It has been our practice, when reexpansion is desired, to permit the pleural spaces 
to fill with fluid and not to add more air. Closed aspiration is performed peri- 
odically to the point of disconu'ort. Under such a regimen the fluid changes 
gradually until it has attained a serous character. These patients seem to follow 
a uniformly benign course without complications. This procedure has worhed 
out equally well whether or not the lung was expandable. 

As a result of these findings we now recommend the following procedure: Once 
the purpose of oleothorax has been accomplished (perhaps after eighteen to 
twenty-four months) , the oil sliould be aspirated and replaced with air. Decision 
to attempt ree.\pansion is then deteimined by the extent and status of the pul- 
monaiy lesion. The patients continuing under oleothorax therapy should have 
at least semimonthly fluoroscop}’’ and diagnostic needling at the base of the 
pocket. 

In the discussion above we have attemjrted to give some of the conclusions re- 
sulting from a late follow-up of oleothorax cases. Still more significant than 
these in determining the use of oleothorax have been other changes in collapse 
therapy policy at this hospital. 

OLEOTHORAX AS RELATED TO OTHER FORJIS OF COLLAPSE THERAPY 

As originally stated in our scries, oleothorax had two indications: (1) inhibi- 
tion, (2) disinfection. 

Inhibition: ^Yith improvement in the results of surgical treatment of tuber- 
culosis, we no longer feel so much concern over the collapsed lung which is ex- 
panding involuntarily. Such a lung, if pleural fluid is not present, can usually 
be maintained in a fair state of collapse with positive intrapleural air pressures. 
We believe that in any patient, having an appreciable quantity of persistent 
fluid, the lung should be reexpanded with dependence being placed on other 
collapse therapy measures if needed. We therefore no longer use oleothorax to 
prevent reexpansion of a collapsed lung. 

Disinfection: The problem of persistent tuberculous empyema without secon- 
dary infection is still a difficult one. Our present opinion is similar to that ex- 
pressed in the previous report. This was to the effect that thoracoplasty is the 
procedure of choice, but that, in those patients Avho are not reasonable surgical 
risks, oleothorax should be considered. Despite this remaining indication for 
oleothorax, our use of this procedure for disinfection purposes has dropped practi- 
cally to zero. This change results from the fact that our incidence of tubercu- 
lous empyema has been greatly reduced. 

With the thought that some others who are plagued by a high incidence of 
acute effusions and tuberculous empyema during the course of pneumothorax 
therapy might be interested, we are listing below the factors wliich seem to be re- 
sponsible for the reduction in our empyema incidence: 
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(J) Prompt ab:mdonmcnt of pneumothorax when a satisfactory and effective 
collapse cannot be obtained. (Pneumonolysis should bo attempted when possi- 
ble, of course.) 

{£) Early abandonment of pneumothorax and attempts at rce.xpansion in the 
presence of acute effusions, and even in the presence of nsj-mptomatic effusions if 
fluid i)ersis{s for more than a few weeks and the rate of formation is not diminish- 
ing. 

(S) The most important factor in the reduction of cmp 5 Tma cases is the result 
of the prc.<cnt m.anagemcnt of acute, exudative lesions. Pneumothorax is no 
longer induced during the acute, febrile period. Instead, these patients are 
placed on bed-rest for several months. Temporary' phrenic paralysis and pneu- 
moperitoneum are used as adjuncts in most cases. The use of these combined 
procedures has been most impressive as regards the extent of collapse obtained, 
the effective control of existing disease and ficedom from complications. After 
the tuberculous process has become less acute, as manifested by a return of the 
temperature to normal and the disappearance of other constitutional sjTnptoms, 
pneumothorax is frequently induced. There has been a gratifying decrease of 
pleural complications in these acute lesions and, in addition, there has not been 
any appreciable increase in the number of pleural adhesions resulting from this 
policy of delayed pneumothorax. 


COXCIiUSIOXS 

To-daj”, we believe that oleothorax has a very limited place in the treatment 
of tuberculous empyema. Early reexp.ansion of the lung with obliteration of the 
pleural space is certainly the most ofTective metliod of treating cmp.yema. Where 
reexpansion proves to be impossible, closure of the space by thoracopla.sty is usu- 
ally indicated. Ilowcver, in cases where reexpansion is impossible and where the 
general condition of the patient is too poor to stand a major surgical procedure, 
one is prob.abb’' justified in converting the pneumothorax to oleothorax. Such 
patients should be under close obsenmtion with careful fluoroscopy and diagnos- 
tic needling of the pleural space at one to two-week intervals. 

In cases of obliterative pleurisy, one is not justified in converting the pneumo- 
thorax to oleothorax. If the pneumothorax space cannot be maintained by pos- 
itive pressures, the lung should be reexpanded and other collapse therap 3 ' meas- 
sures considered. 


SUMMARY 

Report is made of follow-up study of 70 cases of oleothorax that were uncom- 
plicated at the time of our 1941 report: 

Bronchopleural fistula developed in S cases (11 per cent). 

Empj^ema recurred in 6 cases (9 per cent). 

In 46 cases (including complicated as well as uncomplicated cases) where ade- 
quate attempt at reexpansion of the lung was carried out, there weie 21 cases (4G 
per cent) with unexpandable lungs. 
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As a result of these findings and the diminishing incidence of tuberculous 
cmpj'cma in our collapse therapy program, our use of oleothorax has become very 
infrequent. 


SUMARIO 

Versa cste cstudio sobre la obscrvacidn subsiguiente de 70 casos de oleotdrax 
que no mostraban complicaciones al informarse sobre ellos cn 1941: 

En S (11 porciento) se presents fistula broncoplcural. 

En 6 (9 p'or ciento) rccurrid cl einpicnia. 

Entrc 4G (coniprendicndo cases cou y sin complicaciones) cn los quo sc hicieron 
csfuerzos adecuados para expandir dc nuevo cl pulm6n, hubo 21 (46 por ciento) 
en que fracasd la tentativa. 

Por \'irtud de cstos hallazgos y de la dccrecicnte incidencia del empiematu- 
berculoso en nuestras obras dc colapsoterapia, el empleo del oleotdrax se ha 
\'uelto muy raro cn nucstro sd^ncio. 

A c!.-notelcdffmcn I 

Thanks arc due to Miss Mary Dancho for assistance in obtaining follow-up information. 
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DIETARIES IN TUBERCULOSIS SANATORIA 

Report of the Approximate Nutritional Evaluation of Thirty-four County 
Tuberculosis Hospital Dietaries during 1943 and 1944 

JANE SEDGWICK! 

Dietaries of 34 tuberculosis hospitals throughout the State of California were 
studied during 1943 and 1944 by nutritionists on the staff of the California State 
Department of Public Health.® The survey in each institution had as its aim a 
determination of the nutritional adequacy by means of a method employing 
nutritional accounting.® One day’s food, including standard nourishments, was 
weighed or measured. A sample meal from the general patients’ menu was 
dra'ivn during food service. Calculations were made to determine the specific 
nutrients supplied. In some instances two days’ food was studied and in one 
hospital the average pounds of food in the 15 large food groups per person per day 
were determined from the usage for a month. One day’s menu is only an approxi- 
mate indication of the adequacy of the diet. Greater accuracy can be obtained 
in the determination of the adequacy of the food offered if the amount of food 
used for a period of four weeks is studied. 

A standard for the recommended allowance of specific nutrients for tuberculosis 
patients was selected by Dr. Kupka, Chief of the Bureau of Tuberculosis of the 
California State Department of Public Health. This standard was based on the 
Recommended Daily Allowances for Specific Food Nutrients furnished as a 
yardstick by the Food and Nutrition Board of the National Research Council for 
the sedentary man. Dr. Kuplca increased the protein and ascorbic acid allow- 
ance above the recommended needs of the sedentary man after consultation vith 
tuberculosis specialists at the Medical Schools of Stanford University and the 
University of California. The results of the calculations of the day’s dietary 
served were compared with the following standard: 

Recommended Daily Allowances for Specific Food Nutrients for Tuberculosis Patients 


Calories 2,500 

Protein S5 to 125 g. 

Calcium 0.8 g. 

Iron 12.0 mg. 

Vitamin A 6,000 International Units 

Thiamine 1.5 mg. 

Riboflavin 2,2 mg. 

Niacin 15.0 mg. 

Ascorbic acid 100 to 125 mg. 


1 Food Administrator, California Youth Authority and Department of Corrections, 
Sacramento, California. Formerly Nutrition Consultant for the California State Depart- 
ment of Public Health. 

“ PiCports of Dietary Studies of Sanatoria are on file in the Bureau of Tuberculosis of the 
C.alifornia State Department of Public Health. 

* Jane Sedgwick: The Berryman-Howe short method of c.alcu!ating the nutritive value 
of diets in large scale feeding. Bull. California Dietetics A., Spring issue, 1915, Vol. XII, 
No. 1. 
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The above specific nutrients can easily be supplied by the following quantities 
of natural food per person per day by selecting amounts from the large food 
groups. Common foods may be arranged by classes or groups on the basis of 
similar nutritive content or of imique contribution to the diet. 


Pounds per 

Food Group Person per Day 

Meat, fish and poultry (carcass weight) 0.70 

Eggs 0.125 (1 egg) 

Milk and milk products 2.16 (34§ fluid oz.) 

Butter 0.045 

Other fats 0.03 

Grain products 0.20 

Legumes, dry 0.02 

Sugars and syrups 0.12 

Vegetables, yellow, green, leafy 0.40 

Tomatoes 0.157 

Citrus 0.75 

Potatoes 0.33 

Other vegetables not included above 0.33 

Fruits other than citrus 0.14 

Dried fruit 0.01 


Dietary reports were obtained on 30 of the 34 hospitals studied. Twenty-two 
of these hospitals employed dietitians. A study of the dietary evaluations as 
compared with the standard revealed the following information; 

Calories: Sixteen, or more than one-haH, of the hospitals were found to he 
below the reconunended allowance for the daily caloric intake. Eight were with- 
in a range of ±10 per cent of the recommended level of intake. Five were more 
than 10 per cent above the recommendation. The lowest calorie intake measured 
1,605 and the highest 3,695 calories. 

Protein: Ten hospitals fell below the lower limit recommended for protein. 
Two were 18 per cent and 20 per cent below the lower limit. Twenty fell within 
the recommended range. 

Calcium: No hospitals fell below the recommendation, 8 were adequate and 
7 had more than 10 per cent above the requirement. One hospital had 180 per 
cent of the recommendation. 

Vitamin A: Only one hospital fell below the recommended standard, 22 were 
within 10 per cent above the recommended amount and 7 were more than 10 per 
cent above, some as much as 300 per cent. 

Thiamine: This specific nutrient was low in IS of the 30 hospitals. Four 
were within 10 per cent of the requirement and 8 were above 10 per cent more 
than the requirement. 

Riboflavin: None of the hospitals showed a shortage of this vitamin. This 
would not be unexpected because of the high intake of milk, which also furnished 
the high calcium content of the diets. Thirteen hospitals were within the range 
of 10 per cent above the recommendation. Seventeen were very much above — 
a few as high as 70 per cent above the requirement. 
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Niacin: Only 6 of the dietaries were studied for niacin and all were below the 
recommendation. 

Ascorbic acid: Although this food nutrient has been stressed in the treatment 
of tuberculosis, 17 of the 30 hospitals studied were low in this respect, some of 
them as low as 70 per cent below the recommendation. Six fell within a range of 
10 per cent above and 5 were more than 10 per cent above the recommended 
allowance. 

The outstanding deficiencies were shortages of calories, protein, thiamine and 
ascorbic acid. Niacin was studied in only a few of the hospital dietaries but it is 
significant that all those that were studied were low. Inadequate protein would 
go hand in hand vith a sliortage of thiamine and niacin as it is in those foods 
which are protein-rich that the largest supply of these vitamins is found. 

The conclusions which may be drawn as a result of this study may be stated 
as follows: 

(jf) Hospitals are convinced of the importance of serving milk. This results 
in adequate calcium and riboflavin. 

(£) Inadequate calories, protein, thiamine and ascorbic acid in from 30 per 
cent to more than 50 per cent of the hospital dietaries studied indicates that 
considerable change needs to be made in the quantity and kind of food sensed in 
these hospitals. The employment of a dietitian does not seem to insure the 
adequacy of the diet sen’-ed. 

There is a need for a rapid and fairly accurate method of determining the 
approximate nutritive value of diets sensed in a hospital over a period of time. 
Nutritional accounting may be used as a measure of adequacy of the diet in 
conjunction with cost accounting. It is reconunended that hospitals which 
serve patients for a period longer than ten days establish some method of calculat- 
ing the nutritive value of the food used in relation to the number of persons 
served. A ration per man per day can be estabh’shed which can be used as a 
yardstick for measuring the adequacy of the diet and can also be used to order 
and issue supplies for use over a period of a day, week or month. 

PREP.iKATION OF FOOD 

It is possible to have an adequate daily menu in relation to the specific 
nutrients, but this menu may become inadequate through poor food preparation. 

Food preparation includes all processes through which food passes up to the 
time it is served. It includes the use of formulas to prepare uniform dishes on the 
menu; care in preparation to conserve nutritive value of the food — ^this is particu- 
larly true of the heat-labile B vitamins (thiamine and m’acin) which are destro 3 "ed 
by prolonged cooking at high temperatures, and of the water-soluble %atarmns B 
and C of which the loss in cooking water may be extensive; avoidance of excessive 
trimming losses in preparation; prevention of pilfering, theft and handouts; 
maintenance of eye appeal by use of indiridual portions, garnishes, toast and 
other devices; having all menu items ready on time but not too far ahead of time, 
and making all food as nearly comparable as possible to accepted standards which 
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insure palatability by tbe development of a pleasant taste and an appetizing 
flavor. The methods of food preparation were judged on the basis of the above 
items and, in the 30 hospitals studied, methods of food preparation were judged 
decidedlj'^ poor in 4 (2 of these emploj^ed dietitians), fair in 9, and good in 17. 
Lack of authority or lack of adequate nutritional information is the cause of poor 
food preparation where dietitians are emploj'cd. It might be desirable to make 
available to these hospitals a consulting dietitian who can improve methods of 
food preparation and encourage more adequate diets. 

MENU PLANNING 

Variety, color and flavor are extremely important in menus for the tuberculosis 
patient. He remains in the hospital months on end and the food can become 
very monotonous if it is not carefully planned. Only one day’s menu was listed 
in the dietarj’’ reports of the hospitals; however, comments such as these are found 
in the reports: 

“There is lack of imagination in the planning of meals. The same combina- 
tions are repeated again and again. A check of a year of the menus will show 
that the supper meals are particularly monotonous — ^meals are repeated and 
flavors repeated in the same meal.” 

“Menus were checked for thirteen consecutive weeks A record of the main 

dishes served at dinner and supper indicated that there was no great repetition 
of food served or of food combinations.” 

In all but 2 or 3 places, more whole grain cereals should be used. Also, there 
is a need for more high vitamin C juices, fruits and vegetables. These should 
be substituted for some of the milk beverages used between meals. Too much 
milk is found in many menus. Tliis takes away the appetite of the patient for 
more solid foods. More than a quart a day was served to the patients in the 
majority of hospitals. This should be cut to a maximum of one quart per person 
per day including the milk used in cooking. 

In addition to the topics already discussed the reports contained comments 
on special diets, nourishments, food purchasing, kitchen equipment, meal hours, 
food service and the use of vitamin concentrates. 

SinUMAKT 

A standard for the specific food nutrients recommended for the tuberculosis 
patient is presented. A summary of the approximate nutritional evaluation of 
the menu served in 30 subsidized California Coxmty Tuberculosis Hospitals 
during 1943 and 1944 is presented. It is evident that 50 per cent of the hospitals 
were deficient in protein, thiamine and ascorbic acid and 30 per cent were 
deficient in calories, for the days on which the studies were made. 

Since food and nutrition are considered one of the important therapeutic aids 
in this disease, steps should be taken to improve food service to correct these 
nutritional madequacies. The employment of a consulting dietitian or nutri- 
tionist by the State may aid the County Tuberculosis Hospitals in bringing 
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about needed changes. Sample studies of diets served in hospitals can be made 
and assurance can be given to superintendents of institutions that the diet is 
nutritionally adequate. 


SUMARIO 

Pres^ntase im patrdn para las sustancias nutritivas especfficas recomendadas 
para el tuberculoso. Ofr^cese tambi4n un sumario de la avaluacidn nutritiva 
aproximada de las comidas servidas en 30 Hospitales para Tuberculcsos de 
, California, durante 1943 y 1944. Salta a la msta que el 90% de los hospitales 
suministraban dietas deficientes en protelna, tiamina y dcido ascdrbico, y 30% 
en calorlas, durante los dlas en que se hizo el estudio. 

Toda vez que los alimentos y la nutricidn estdn considerados entre los auxilia- 
res terap4uticos mas importantes en esta enfermedad, deben tomarse medidas 
para el mejoramiento de las dietas a fin de corregir esas deficiencias nutritivas. 
El empleo de una dietetista o nutricionista por el Estado puede ajoidar a realizar 
los Cambios necesarios. Se pueden llevar a cabo estudios representatives de 
las dietas servidas en los hospitales asegurando asi a los directores de estas 
instituciones que la alimentacidn es adecuada desde el punto de vista nutritive. 



TUBERCULOUS PLEURISY WITH EFFUSION » 

A Mrmlfestatlon of Eitrnpulmonnry Tubcrcnlosls 
EDWARD G. JONES* and MYRTLE DOOLEY* 

Tlie prognosis of the pntient with tuberculous plcurisj’ with effusion is usually 
assumed to be more favorable than for patients with pulmonary tuberculosis. 
Tliis attitude is based on reliable studies of patients (adult Caucasians) who have 
been followed carefully for a number of years after the effusion first developed (1). 
If, however, it is sho\TO that pleurisy with effusion is a manifestation of wide- 
spread cxtrapulmonary tuberculosis, then prolonged complete bed-rest is impera- 
tive, and obviously any neglect of this phase of treatment is dangerous. Tuber- 
culosis in the Negro linng in Africa h.as been shonm to be frequently of this form 
(2). The following stud}’ v*ill demonstrate that, among the Negro population of 
Baltimore, tuberculous pleurisy with effusion often is a manifestation of one of the 
most serious forms of tuberculosis. This occasionally may also be true in white 
patients. 


CUNICAL AND LAnOIUATORV METHODS 

In the Baltimore City Hospital, during the past fifteen years, patients with 
pleurisy with effusion have been treated by strict bed-rest during the time when 
acute sjTnptoms were present, and have been maintained on this regimen until 
fluid stops forming and the blood sedimentation rate falls to within normal limits. 
Chest fluid has been removed in order to diagnose by roentgenogram any paren- 
chj’mal lesion which would otheru'ise be obscured by fluid, or in order to relieve 
ds’spnca. The fluid in every case has been cultured for tubercle bacilli, but the 
fluid often has proved sterile. The patients have been discharged only after the 
sedimentation rate has remained within normal limits for from one to three 
months and acute symptoms have subsided. All roentgenograms have been read 
by a trained roentgenologist as well as by a senior member of the consulting staff. 
Sputum examinations have included, in every ease, seventy-two-hour concen- 
trated specimens, sputum cultures and repeated examinations of gastric washings. 
The examinations of sputum, other laboratory data, and roentgenographic inter- 
pretations have been recorded carefully throughout the years covered by this 
survey. Therefore, w’e can state with considerable certainty that none of the 
patients in this series had a positive sputum, nor were there anj’ parenchymal 
lesions diagnosed. The patients who later developed pulmonary tuberculosis 
deserved a special review of the chest findings during their initial hospitalization. 
Therefore, roentgenographic interpretations were rechecked by one of us (E. J.) 
and any patient whose films had shown a “suspicious” or “questionable” paren- 

* From the Tuberculosis Hospital, Baltimore City Hospitals, Baltimore, Maryland. 

* Former Resident in Tuberculosis, Baltimore. Present address; 523 West Sixth Street, 
Los Angeles 14, California. 

* Superintendent of Nurses of the Tuberculosis Hospital, Baltimore. 
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women, 21 white men and 17 wliite women. The age of the youngest patient was 
13 and that of the oldc.st G2. The age distribution is recorded in table I, and the 
age distribution of those with associated tuberculous lesions elsewlicrc in table 2. 
It will bo seen that, cither on admission or sometime during the course of studies, 
37 patients sliowcd tuberculosis other than unilateral pleurisy with effusion, 
although, ns mentioned above, none of tlic lesions involved the lung parcnch>'ma 
during the patient’s first hospitalization. Daring the initial hospitalization 
cxtrapulmonary forms of tuberculosis were diagnosed in 20 patients and G others 
developed cxtrapulmonary evidence of tuberculosis later. Tvvent 3 ''-thrce of these 
2G patients were Negro; IG of the 2G arc known to have died of tuberculosis; 5 are 
well and have remained in good health for more than one j'car; 5 were not followed 
for as long as one year. The cxlrai)ulmonar.v forms of tuberculosis in those that 
remained well were peritonitis, 3; osteitis, 1; adenitis, 1. Seven of the 16 died 
during the first admission, 9 on subsequent admissions. The associated lesions 
are listed in table 3. 

An attempt was made to follow all patients at frequent intervals for twelve to 
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eighteen months after hospital discharge. After this length of time man}' pa- 
tients were discharged as completely arrested. However, later reports were 
sometimes noted. For example, a notation of good health was made after thir- 
teen years for one patient, and the last report of good health on all patients 
remaining well averaged three years. 

TABLE 2 


Age disirihution of patients with tuberculous plcuritis with effusion and with 
associated tuberculous lesions elsewhere 



NEGRO 

1 WHITE 


AGE 

1 




TOTAL 

ilale 

Female 

Male 

Female 


5 

7 

0 

0 

12 


10 

5 

0 

2 

17 


4 

0 

1 

0 

5 

4(M9 

1 i 

0 

0 

0 

1 

Over SO 

1 

0 

1 

1 

0 

2 

Total 

37 



TABLE 3 

Types of extrapulmonary tuberculous lesions associated with plcuritis with effusion 



KECRO 

I 

wniTt j 

TOTAL 


Male 

Female 

Male 

Female 

T^nno . 

3 

0 

!• 

0 

4 


2 

1 

0 

0 

3 


5 

4 

0 

0 

9 


2 

2 

0 

0 

4 


2 

O 

1 

0 

5 

T?onnl 

0 

0 

o 

0 

o 


^ ; 

1 

0 

0 

3 


1 

1 



Total in 2G patients 

30 



* S.'tmc patient Lad rcn.al disease. 


Forty-two of the patients could not be followed for one ye.ar .after discharge 
from the hospital and 3 others arc known to be well but as yet have not been out 
of the hospital for a full year. This leaves a total of 99 patients who liavc been 
followed for more th.an one year or have died of tuberculosis. Of these, 01 ])ave 
been followed carefully for at least one year and there has been no report of active 
tuberculosis. Thirteen patients died with pulmonary tuberculosis, but 10 of 
these also had extrapulmonary tuberculosis. Three others developc-d pulmon.ary 
tuberculosis which has not proved fatal. 

In the series covered there were 9 instances of bilateral pleurisy with cfTusinn. 
Six of these patients on the first .admission showed no extrapulmonary lc.v.on, but 
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one had enlarged hilar lymph nodes, one had ascites and one developed bilateral 
effusion after having had unilateral effusion on admittance. Three of these 9 
patients could not be followed as long as one j'-ear, and 5 other patients died 
from other forms of tuberculosis, namely: bone and renal, polyserositis, peritoni- 
tis, miliary, and pulmonary. 

Four patients showed only unilateral pleural effusion during the first hospitali- 
zation, but later developed extrapulmonary manifestations of tuberculosis. Also, 

TABLE 4 


Duralion of initial hospitalization 


MONTHS 

PATIENTS WITH UNILATERAI. 
EprtrsroN 

PATIENTS WITH BOATERAL 
EfrusroN 

PATIENTS WTTB tTFVStOS 
AND EXTRAPOLilONARy 
TUBERCULOSIS 

3 

22 

0 

0 

6 

19 

1 

2 

9 

11 

1 

4 

12 

5 

1 

3 

24 

2 

0 

i 0 

48 

1 

1 

0 

Total 

GO 

4 

9 


TABLE 5 


Months until reactivation of tuberculosis in patients discharged as arrested 



KUUBER or KEACnVATIOKS 

3 months 

4 

6 months 

1 

9 months 

1 

12 months 

3 

24 months 

4 

96 months 

1 

15 years 

1 




15 


15 instances of reactivation in 10 patients. 


one white and one Negro patient, both with bilateral effusion on first hospitaliza- 
tion, later developed additional evidence of purely extrapulmonary tuberculosis. 
Two colored patients who had unilateral effusion and enlarged hilar nodes on the 
first hospitalization later developed meningeal and miliary tuberculosis.- 

Of the patients discharged from the hospital as arrested, 61 remained well. 
(It was previously stated that 64 of the patients remained well for over one year, 
hence 3 of the patients who left the hospital against advice had no further com- 
plications necessitating hospitalization.) Ten patients showed a reactivation of 
tuberculosis and 4 of these were patients who left the hospital within three 
months’ time. Eight of the 10 patients with complications who were able to 
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leave the hospital as arrested, and who followed the treatment recommended, 
remained well. However, the earliest any of these left the hospital was five 
months and the longest stay was four 3 'ears. This latter patient had bilateral 
pleural effusion and on a subsequent admission had recurrence of the effusion, 
but this time he was able to leave the hospital in six months; he is the only pa- 
tient vath bilateral effusion who is Imown to have remained well for more than 
one year. 

Table 4 tabulates the length of stay in the hospital of those patients discharged 
as arrested and table 5 shows how soon after discharge reactivation of tuberculosis 
occurred among these patients; however, there was no record of follow-up of some 
of the patients until their death from tuberculosis was reported. 

DISCUSSION 

This report reveals that pleurisy with effusion often is a manifestation of 
vdde-spread extrapulmonarj' tuberculosis in the Negro of this localitj^ and there 
are 4 instances of similar developments among white patients. It is clear that 
this response to the tubercle bacilli by the Negro in North America is similar to 
that which has been described in the African Negro (2). Furthermore, besides 
the statistical endence presented that this is a racial characteristic, culture and 
typing of organisms from a Negro patient vdth unusual extrapulmonary forms of 
tuberculosis have showm that the tubercle bacillus studied did not represent any 
unusual tjqie of organism, but on the contrar}^ the bacilli were a virulent human 
strain (by culture study and animal inoculation in guinea pig, rabbit and chicken) 
common in white patients with pulmonarj' tuberculosis (3). Only rarel}' does the 
Caucasian patient develop an extensive cxtrapulmonar}’^ form of tuberculosis. 
However, a bilateral pleural effusion, either in a Negi-o or Caucasian, generally 
means that there is also wide-spread tuberculosis elsewhere and, in our series, the 
outcome has been fatal in a raajorit}’ of these. Wien, in addition, there is en- 
largement of the hilar nodes or adenitis elsewhere the hmiphogenous typo of 
tuberculosis is established with certainty. Borrel noted that a supraclavicular 
node often was palpable and was an indication of this form of tuberculosis when 
there was no other evidence of the disease (2). In a search for adenitis or evi- 
dence of Ecrositis, a roentgenogram of the abdomen often is indicated. 

Any attempt to improve prognosis in tuberculosis should emphasize first the 
early diagnosis and hospitalization of patients, for unnecessar 3 ' dcla 3 ' is still com- 
mon. Furthermore, the present scries demonstrates the importance of certain 
diagnostic procedures and the advis.ability of new standards in regard to the 
length of time which the patient should be supervised. Reactivation of tubercu- 
losis in the group studied occurred usualK’ within two 3 ’cars and chiefiy among 
those discharged after a period of hospitaliz.ation of onty two to three months. 
This indicates that the preferable treatment of pleuris\' with effusion should 
allow the patient as much bed-rest as one with an}* other form of acute tuberculo- 
sis, and the follow-up period of these patients should extend over at least a two- 
3 'car interval. Probabh* several patients in the present scries who developed a 
pulmonary lesion would have had a demonstrable parcnch 3 mal lesion diagnosed 
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subsccucntc de osos cnfermos, por lo incnos durante dos ailos despufe de liaber 
sido dados de al(a del hospital. No puede liaccrse un diagndstico cxacto sin 
climinar antes todo cl liquido pleural y tomar un roentgenograma cstercoscdpico 
y lateral del tdrax p.ara excluir la prcsencia de uua Icsidn parenquimatosa. 
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TUBERCULOSIS AS AN OCCUPATIONAL HAZARD DURING MEDICAL 

TRAINING J 


Report of a Case-finding and FoIIow-up Study, with an Effective Control 
Program for Tuberculosis In Women Medical Students 

SARAH I. MORRIS 

Tuberculosis control in students of medicine represents one of our grave modem 
medical problems. 

It is quite obvious that a potential hazard exists when, “in line of duty,” 
young medical students are intimately exposed, at their most vulnerable age, to 
tuberculous patients and materials, a risk essential to their training and beyond 
their own power to control (16). 

Niunerous investigations (8, 17, 29) have definitely demonstrated, by the 
tuberculin test, that rapid infection with tuberculosis takes place while in medical 
school and that, in a lamentable number of cases, active tuberculous disease fol- 
lows, either while in college or soon thereafter (6, 22, 31). 

Investigators in this field have, for some time, recognized this hazard in medical 
schools and hospitals (17, 22, 31) but the extent and gravity of the problem have 
not been fully realized by some of our medical educators and hospital ofiicials 
whose specific duty it should be to safeguard the young vulnerable adults en- 
trusted to their supervision during their training period. Medical students, 
interns and residents, while rendering valuable sendee to the medical profession 
and the public, are facing hazards not generally recognized (8, 22). 

The short time available for observation of medical students while resident in 
college and the insidious onset and chronic course of tuberculosis make necessary 
an extension of observation beyond medical school into internship and residency 
to evaluate properly the hazard of exposure in medical school. In the male, the 
number of active cases developing during medical school years may not attract 
the attention of the medical school authorities, as the peak of morbidity and mor- 
tality for men falls beyond the average age of students. Were routine entrance 
and periodic X-ray examinations made obligatory for internships and residencies 
(27, 31), more complete and accurate evidence would be available. 

In most sanatoria an unusual number of students and graduates of medicine 
and nursing -will be found to have been patients or, with arrested disease, are on 
the staffs of such institutions. 

Hazards must necessai’ily be the same in all schools with comparable curricula 
unless a control program is in operation. The divergent and misleading reports 
from different schools reveal merely varying interest and efforts to recognize 
infected and diseased students, a lack of uniformity in criteria or methods used 
or a preponderance of more vulnerable groups in certain schools. 

Prompted by the experience with tuberculosis in World War I, quick and eco- 

* Prom the Woman’s Medical Collega of Pennsylvania, Philadelphia, Pennsylvania. 
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nomic means for oxainination of large groujis have been developed, through 
photofluorograi)hv, miniature films and better technique for mass X-ray examina- 
tions (9, 21, 27, 33), during World War II (12). Practical methods arc, therefore, 
available for examining largo groups of the population (2, 9, 12) and mass surveys 
arc already being conducted in industry and commerce (2, 9). 

We have been passing through an era of rapidly changing opinions (14, 24, 26) 
on many phases of tuberculosis which have greatly influenced handling of eases. 
One by one, our criteria for diagnosis, prognosis and treatment have been dis- 
counted under scientific scrutinj' and the development of new treatment meas- 
ures (20, 25, 26, 30, 33). 

IMore accurate methods and materials for tuberculin testing, and acceptance 
of X-ray evidence of the primary complex (IS, 29) ns specific for an early primary 
cliildhood type of disease, focused attention first on the child and led to the 
wholesale testing of grade school children ; but similar tests of the jmung adult 
revealed less infection by puberty than had been axpcctcd and a mounting rate 
thereafter, while follow-up of grade school children disclosed a paucity of disease 
prior to adolescence. This directed attention from the child to the young adult 
(19, 21, 25) and eventually led to mass surv’oys in colleges and technical scliools. 
Recent studies, however, ha^’c thromi grave doubt on the specificity for tubercu- 
losis of the X-ray evidence of calcified hilar Ijonph nodes at any age (20), throwng 
doubt on our earlier statistics for both children and the young adult. 

"IMien collapse measures pro\dded means for putting the diseased lung at rest 
and pulmonary resection succeeded in removal of part or all of the diseased organ, 
thus prolonging life for the more advanced case, the time-honored technique of 
early and prolonged bed-rest began to be replaced by these newer methods. How- 
ever, the hailing of these procedures as a panacea for all tuberculous ills, led to a 
dangerous relaxation in the care of early disease through undue reliance on the 
ability of these measures to arrest more advanced disease later. The resultant 
procrastination in the early care of the minimal case in the young adult has 
jeopardized his best chances for early stabilization \vithout advanced disease. 

Tlie influence of sex on the prevalence of tuberculosis is still controvereial (16). 
Data to date support the claim of an earlier onset and earlier peak of mortality 
in women than men. Theories to account for this sex disparity on the basis of 
difference in occupation may be refuted when data are analyzed which are now 
being assembled in industry (2, 7, 16), w'here men and women are worldng side 
by side on the same job. An endocrine factor has never been disproved and is 
certainly suggested by the upsweep in active disease after puberty, the increased 
pathological progress in the pregnant tuberculous woman (3), and an earlier 
drop in mortality at the climacteric in women than men. Till this has been 
clarified, early protection against the disease and routine observation by periodic 
phj^ical and X-ray examinations arc especially indicated for girls. 

Comparisons of male medical students (22, 31) with students of nursing (19) 
are misleading because their average age and duties are not comparable. Not 
enough data are available on women medical students to date to warrant con- 
clusions as to sex differences at the same age when subject to the same regimen. 
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It has been thought unse, therefore, to render a report of the experience at the 
only woman’s medical school in America while developing a case-finding and 
follow-up program for the study of tuberculosis in women medical students (7, 
19). It was planned to observe successive “generations” of students enrolling 
during about a decade, through their college life, and by correspondence or inter- 
view at intervals after graduation or withdrawal (6). 

The objectives were to learn the amount of tuberculous infection and disease 
in the student body, the apparent points of greatest hazard, the types of disease 
encountered, its progress under medical school conditions, the adequacy of 
facilities available and the ultimate results. It was hoped that a control program 
to safeguard future generations of students against tuberculosis might evolve. 

Unfortunately, the study paralleled a period of great unrest in the world, 
rapidly changing methods of medical teaching and practice and an entire reor- 
ganization and a complete change in administrative personnel in the institution 
being surveyed. The study originated in the Student Health Service whose 
Director was also the Professor of Preventive Medicine at that time. 

This report is presented with the hope that, by an analysis of the mistakes and 
achievements of the project, it may be of some help to others facing the same 
problems in control of tuberculosis in medical students. 

The general plan, as presented for adoption in 1932, in addition to the routine 
annual physical examination and urine and blood studies, was as follows: 

I. Tuberculin testing of nil entering students, using the Mantoux method, to be re- 
peated annually on all those with negative response, till conversion to positivity. 

II. Chest X-ray examination of all students at entrance and at least once yearly there- 
after, with special X-ray films later as needed for confirmation of diagnosis and as a 
guide in treatment. 

Upon the finding of evidence of infection or disease, the following regimen was recom- 
mended: 

I. Upon conversion to tuberculin positivity: 

a. Student to be reassured and the meaning of the reaction and need for precaution 
explained. 

b. Student to be warned against further known exposure and advised against early 
possible additional exposure in extracurricular work in hospital laboratories and 
clinics, so as to favor early stabilization without disease progression. 

c. Student to be instructed to report promptly any altered physical state; especially 
loss of weight, anorexia, malaise, fever, cough, expectoration, night sweats, or 
sharp chest pains; and to report promptly for care of minor infections. 

d. Student to be instructed to report for observation from time to time for recheck 
and further study. 

II. Upon development of suspicious signs and symptoms or suggestive X-ray shadows: 
a. Student to be notified of possible early disease, reassured and her cooperation 

solicited in further study, as follows: (21, 23, 24, 25) 

(1) To report for an early recheck physical examination and further X-ray films. 

(2) To secure soon a blood test and sedimentation rate. 

(3) To weigh herself weekly, on the same day and hour, for a prescribed time, and 
to report results. 



TTJBEKCULOSIS IN MEDICAE STUDENTS 


143 


(4) To secure temperature readings morning and evening, daily at the same hour, 
and to report results, after a prescribed interval. 

(5) If having cough and expectoration, to collect sputum specimen, in container 
provided, and take same to laboratory, where examination by stained smear, 
culture and guinea pig inoculation would be made. 

(6) In absence of sputum, to report for aspiration of stomach contents for similar 
examination by the laboratory (5, 15) . 

b. Student to be instructed to live as conservatively as possible during this study, to 
secure extra rest, maintain good nutrition and keep under close observation. 

(1) If case be minimal, with no signs or symptoms, to continue college work till 
completion of the disease study, reporting as abo\"e. 

(2) If exhibiting suspicious signs and/or symptoms, or sputum examination re- 
veals tubercle bacilli, to report to the hospital for bed-rest till completion of 
tests, or plans for withdrawal (14, 22). 

c. Student to secure early consultation, with: 

(1) A phthisiologist, preferably. 

(2) Her family physician, if desired. 

(3) Faculty clinician with ex'perience with tuberculosis. 

(4) Other consultant of choice. 

III. Upon confirmation of diagnosis; 

a. Student to be adnsed to withdraw at an early date for early treatment. (This 
gives the student her best chance for early recovery, with the least loss of time and 
with the least risk of further progress of disease, by removal from further ex- 
posure.) 

b. Management to be advised to require withdrawal: (22) 

(1) When signs and symptoms of active disease are demonstrated. 

(2) Wlien studies reveal tubercle bacilli in sputum or stomach contents. 

(3) When progressing tissue changes are demonstrated by X-ray, regardless of 
other signs. 

Some members of the Faculty and Management disagreed with item III of the 
proposed plan on the basis that, in their opinion, early withdrawal constituted 
too great a sacrifice for the student unless her presence in school could be proved 
to be a menace to others. Unfortunately, the Corporation law^mr rendered a 
legal opinion that proof of infectiousness by demonstration of bacilli in the spu- 
tum was necessary for requiring withdrawal of a student. Such proof is not readily 
demonstrated by direct smears; therefore, disease can progress and infection 
can be spread to others while waiting for culture and guinea pig methods to 
demonstrate tubercle bacilli (5, 15). 

The program necessarily developed therefore on a compromise basis. Case- 
finding and follow-up for confirmation of diagnosis were carried out in the Student 
Health Service under the Professor of Preventive Medicine, as its Director, but 
the clinical decisions as to general medical handling, disposition of cases, basis of 
withdrawal of students and their return later were primarily under the jurisdic- 
tion of the Professor of Medicine guiding administrative policy by clinical advice. 

Unfortunately, this method of dual super\ision of student cases led to much 
confusion and contributed to progress of disease and to spread of tuberculosis to 
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others. Conflicting advice resulted which was due largely to honest differences 
of opinion as to the relative gravity of minimal lesions in the young adult in medi- 
cal college (11, 22, 24), differing degrees of confidence in changing criteria for 
diagnosis of the “primary” “safe” case, and in faith in the adequacy of early 
ambulatory treatment (23, 33), relying on collapse measures to control conditions 
later. Too much responsibility was also placed on the student to regulate her 
own school fife to meet the demands of so subtle a disease. 

Decisions were colored, also, by administrative rules and regulations, designed 
to govern academic procedures, resulting in lay decisions on medical matters. 
Occasionally, ad%T.ce of a family physician without full knowledge of the strenuous 
demands of modem medical education, or of a consultant, accustomed to deal 
with more advanced disease, led to delay in the care of early cases ivith pro- 
gression of the process. A considerable amount of leniency developed on the 
part of the medical department and management, in permitting delay in wth- 
drawal of students with early active disease with few signs and symptoms, and 
their return before full stabilization of their disease, in order to maintain their 
academic status. 

The program evolved, therefore, slowly and somewhat painfully, by a sj^tem 
of trial and error, often meeting emergencies only after they arose. The follow- 
ing program eventually developed : 

I. Mantoux testing of all entering students began in tlic fall of 1932 and was repeated 
annually on all nonreactors till 1937, when a second test was added in the spring, to 
locate more accurately the time of conversion and as a guide to summer activities. 
Thereafter the test was made biannually. 

II. Stereoscopic 14 x 17' celluloid roentgenograms were made available in 1933, at the 
Phipp’s Institute, at the student’s expense, resulting in an incomplete student sur- 
vey, especially of the busy upper-classmen. The following year, the same typo 
film was procurable, at a prorated fee, again resulting in incomplete coverage of the 
student body. 

III. Flat 14 X 17' celluloid films were substituted for the aboTC in 1935 for all students, at 
the College Hospital, each fall, routinely, as a screening procedure, with stereoscopic 
or other special X-ray examinations made available for study of suspected cases. 
In 1937 similar films were added in the spring for third and fourth year students, 
which were continued thereafter biannually, and in 1942 biannual films were begun 
for all students. 

The survey eventually covered a period extending from 1932 to 1944. A total 
of 449 students were observed, including all those in residence at the beginning 
of the study and all newdy matriculated students and transfers from other schools 
enrolling since. Students reentering after absence or for repetition of work were 
included but once. 

The students were under the observation of the wTiter, as Director of Student 
Health Service, until the spring of 1941. At that time, under a new Dean and a 
complete reorganization of the College and Hospital, tJie Student Health Service 
was transferred from the College to the Clinical Medical Department and became 
part of the Out-Patient Division of the Hospital. It was thereafter manned by 
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fi relay of j'oxmg clinicians under direction of the Dean and the Medical Superin- 
tendent of the Hospital. The students, thereafter, were not under personal 
supervision of the Professor of Preventive Medicine. 

To complete the study, however, this report includes subsequent data obtained 
from review- of the Student Health Itccords, under new directorship, of those 
enrolled up to 1941 to their gradiaation or withdrawal in 1944. D.ata obtained 
by interview or corrc-spondcncc with those who werc under special obserx'ation 
for tuberculosis while in school, after their gniduation or withdrawal, to learn 
the ultimate results of their e.\pcriences, arc also incoqioratcd in the report. 

There w.as considerable overlapping in successive class enrollments which 
resulted in some variation in degree and duration of individual and class expo- 
sure. In addition, there was a difference in exposure while absent from school. 
A man-year b.osis for statistical computation was therefore considered impracti- 
cal. In so small a series, also, rates have not been presented except in a few in- 
stances. 


TABLE 1 


Reactions to tuherculin in medical students entering in lOSS 


CLASS 

LruUDCS 

AVrttACC ACC 

rcsmvx 

JflUCtORS 

KOSTICACTOM 

First year 

•14 

24 yrs. 

5S% 

42% 

Second year 

40 

24.2 yrs. 

87% 

13% 

Third year 

23 

25. C yrs. 

00% 

10% 

Fourth year 

30 


100% 


School 



83.7% 

IG.3% 


The tuberculin testing (29) began in 1932 and followed the usual two-test tech- 
nique advocated by the Trudeau Foundation and Phipp’s Institute, Old Tuber- 
culin being used until the Purified Protein Derivative was made available by Dr. 
Florence Seibeit. Five millimetei-s or more of induration, regardless of ery- 
thema, was accepted as evidence of a positive reaction and indicative of infec- 
tion, as advocated by these institutions. 

Results of the first test of the entire student body, in 1932, appear in table 1 . 

Reactions obtained b}' single fall testing 1932-1937 and biannually thereafter 
are shown in table 2. 

The gradual reduction, at entrance, of students xvith positive reactions during 
this period (16) seems to parallel the general downward trend in mortality rate in 
the general population and may indicate fewer open cases. 

The rapid increase in positive tuberculin reactions (8, 17, 31) occurring in 
each class each year while in residence, however, strongly suggests a correspond- 
ing exogenous infection during the four 3 'ears’ exposure in medical school. This 
increase is at a somewhat more rapid rate than in men’s schools. 

The most rapid increase in infection occurred in the second half of the second 

’ These records have been reviewed for accuracy by the present Student Health Director. 
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year, prompting a search for hazards in that year’s experience. Potentially, 
these existed only in laboratorj’- and autopsy work and in contact with tubercu- 
lous patients for phj'sical diagnosis demonstrations, since clinical work had not 
yet begun. 

Early in the survey, 2 cases were discovered in laboratory personnel but they 
withdrew and no subsequent cases could be directly traced to them nor to the 
clinical or bacteriological laboratories. 

The autopsy room at the large city hospital used for postmortem demonstrations 
presented conditions which were far from satisfactor}’’. Efforts directed toward 
their correction subsequently resulted in installation of foot-controlled wash- 
basins for students, who had been using the same sink in which specimens were 
cleansed; establishment of a more rigid regimen of collection, sterilization and 

TABLE 2 


Number and percentage of tuberculin reactions in 9 successive classes in a medical school 


oi 



mST YEAR 


SECOND YEAR 


THIRD YEAR 


FOURTH YEAR 
















DUE TO 
GRAD- 
UATE 

n 

a;« 

M 

AVERAGE 
AT ENTJ 

a 

J3 

Z 

Fall 

Spring 

u 

o 

z 

FaU 

Spring 

ka 

U 

JSl 

B 

FaU 

Spring 

u 

z 

FaU 

Spring 

1932 

24 

44 

5S% 

No test 

34 

71% 

No test 

30 

97% 

No test 

30 

100% 

No test 

6/1936 

1933 

21 

27 

44% 

No test 

31 

61% 

No test 

27 

85% 

No test 

23 

100% 

No test 

6/1937 

1934 

24 

34 

37% 

No test 

29 

41% 

No test 

30 

83% 

No test 

24 

100% 

No test 

6/1938 

1935 

22 

26 

3S% 

No test 

21 

52% 

No test 

21 

85% 

No test 

21 

100% 

No test 

6/1939 

1936 

21 

32 

34% 

No test 

27 

48% 

No test 

20 

80% 

95% 

IS 

100% 

No test 

6/1940 

1937 

23 

31 

32% 

No test 

29 

52% 

95% 

25 

96% 

100% 

24 



6/1941 

1938 

22 

29 

25% 

40% 

26 

45% 

80% 

21 

90% 

100% 

21 



6/1942 

1939 

24 

34 

32% 

61% 

30 

60% 

61% 

26 

80% 





6/1943 

1940 

24 

34 

26% 

43% 

36 

53% 

94% 







6/1944 

1941 
















* Records of Mantoux reactions after spring test of 1942 have not been presented, as 
having no bearing on the present report. 


redistribution of soiled gloves, gowns and aprons, formerly taken to the students’ 
respective rooms for cleansing; and reduction of time spent per individual student 
at autopsies. Significantly, the first class to have its autopsy service under 
this corrected regimen was the first, since the begmm'ng of this study, to have no 
active tuberculosis cases m its membership by graduation. 

Two students, after fixing and mounting pathological specimens, some tuber- 
culous, during a summer vacation, developed pulmonary lesions by the following 
fall. One was accompanied by an unusually severe local reaction to the tuber- 
culin test. In the other, a positive tuberculin reaction and X-ray evidence of a 
“healed primary complex’’ at entrance proved not to be reliable criteria for safe 
exposure. 

No special method for determining possible spread from tuberculous cases 
used in physical diagnosis demonstration was applied in this study. Further in- 
vestigation of this possibility is indicated, since the advanced case, the only one 
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prcscntinp dcmonstrnblc pbj'siral Ripns, is potentially clangorous. Certainty, 
the most, rigid protective regimen and its enforcement is indicated when open or 
advanced C 4 \.'=es arc used for demonstration in the early college yeans. 

Tim time relation of t\ibcrculin conversion to positivity and that of subsequent 
disease is important and is revealed by study of one group ns shown in table 3. 

Although a small series, this evidence supports the claim that recent sensitiza- 
tion predisposes to early disease. The conversion to positive tuberculin reaction, 
therefore, constitutes a warning against early secondary cximsure, which is ex- 
tremely useful as a protective mca.suvc in mcdic.al schools. 

TABLE 3 


Ttibcrcnfoiis disease fallowing convcrsi’oTi fo t^jbcrcuh'n positivittj 


Krum orcisrs 

t)E\TtorunKT or vtuQsitrTArttT: actzvt Tunrta'Loszs ArTTn rvnr.stcvua coyrvr.tsios 

TO fftsmviTY 

VVilhin * tnonU-.s 

Within 12 month* 

In 12 to I.'; month* 

In 2 ye.*rs or more 

3S ’ 

22 

12 

o 

2 


TABLE 4 


Time rdaiion af ■positive tuberculin reaction to development of disease 



STURCr 

Of 

; STVty 
ZSTS 

vrpEX evKs^rn ast> | 
TXAXSrtXS 

OUXtXO 1 

ISTVCAX 1 

BUXIXO 1 

2d VtAX 1 

DOXtSO 

3iid vcax 

+*1 Ul 
tea 

•^by Jrxl 
yca.t 

1 'f'Ko 

[ tcsi 

•bat en* 
irancc 

: +by 
►prinj; 

tv 

+by : 
spring ' 

+by ! 
fall 

4-by 

spring 

Disc.nsc developing 




1 

! 







while in college 

43 

3 

2 

1 

11 

1 

1 

1C 

4 

4 

Di.icaso progressing j 











after college 

13 

G 






2 

3 

2 

Border-line without 











proved specificity. . . 

19 

1 ’ 

1 


4 

1 

3 

: 5 

1 

1 

3 

Totals 

75 

10 

3 i 

1 

15 

2 

4 

23 

1 

8 

0 


The time when tuberculin positivity was first noted in 75 students watched 
for demonstrable or suspected disease is shown in table 4. 

In section work in clinics and hospital service where activm tuberculous pa- 
tients may be encountered, recent conversion to tuberculin positivity sliould 
constitute the guide in section assignments and as long a time as possible should 
elapse between the tuberculin conversion and such subsequent exposure, to avoid 
overwhelming the body defense mechanisms. 

A number of students, revealing by X-ray at entrance evidence of “healed 
primary disease,” were negative to the tuberculin test (20). If this X-ray evi- 
dence can be accepted as specific for earlier tuberculous disease, vve must assume 
that, should any degree of immunity surviv'e the loss of allergy, it certainly is 
not sufficient to protect against exposure in medical school, since all students 
were reconverted to positivity while in college. 
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We had been interpreting this phenomenon as indicative of loss of allergy, 
following complete neutralization of the tuberculoprotein of destroyed bacilli of 
an earlier infection, vnth termination of the disease process. However, we lack 
satisfactory scientific proof of this theory and, if recent work (20) indicating that 
calcifications in hilar lymph nodes are not always caused by tuberculosis be 
proved, we must revise our concept of “primaiy” and ‘‘secondary” disease. In 
any event, such evidence cannot serve as a criterion for safety in further exposure 
to known tuberculosis. 

Tuberculin positivity (29) per se, being an evidence of infection and allergy 
only, cannot be interpreted as indicative of immunity nor a criterion for further 
safe exposure. Neither can a recent conversion to positivity in the young adult 
be accepted as proof of a primary process of potentially mild type, even in the 
absence of hilar shadows; it is rather a warning index against early additional 
exposure. 

An analysis of 56 case histories of the students who developed active tubercu- 
losis during this survey has been made. Active disease developed in 43 of these 
students while still in school. After leaving college, 13 developed disease or gave 
evidence of progressing activity. 

There were also observed for possible tuberculosis 19 further students who were 
never proved tuberculous by demonstration of the tubercle bacillus, and, as far as 
luaovm, never progressed beyond the first minimal suspicious stage, the so-called 
“pre-phthisical tuberculosis” (23). These, together ivith those shoiving evidence 
of healed parenchymal lesions which remained quiescent, and cases showing 
X-ray evidence only of the primary complex were excluded from the analysis. 

The students with active disease experienced all degrees of involvement, ivith 
varying amounts of spread, complications and healing (30), The type of disease 
ranged from the minor, minimal, asymptomatic case without physical signs, 
showing minor spread by X-ray only, to far advanced disease with many com- 
plications. The course of the disease ranged from the slow insidious chronic 
case, running a number of years before stabilizing, to the quickly'- fulminating 
fatal case, now rare in the white race. Although none died wliile in school, 6 
later progressed to a fatal issue, 2 -within a year of onset. 

The analysis revealed an unusual development of fairly well advanced disease 
while still in school, resulting from delay in their withdrawal. This justified 
the recommendation for early ivithdrawal which was part of the originally sub- 
mitted plan to be incorporated into the Control Program. 

Certainly, such treatment pro-rides the best chance for quick stabilization of 
the minimal lesion with the least loss of time, away from an infective enriron- 
ment, with the least danger of advanced disease (31). 

There also was a tendency to delay sanatorium treatment after withdrawal un- 
til complications required collapse therapy, emphasizing the fact that the gravity 
of the early lesion has been falsely minimized by' undue confidence in the ability 
of collapse measures to control all more advanced disease. This occurred in 8 
cases in this series, all of whom eventually ran a protracted course with complica- 
tions. The importance of early rest treatment to prevent complications and as 
an adjimet to other procedures is not sufficiently appreciated. 
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Students also tended to attempt to resume college work before complete sta- 
bilization of tbeir tuberculosis. Of 29 students returning after treatment, 13, or 
45 per cent, later relapsed. Responsibility both for delay in seeking treatment 
and for returning too soon must be shared by family physicians, consultants, 
college officials and students. 

Patients remaining in school after diagnosis and returning after treatment 
brought the number of tubeiculosis cases currently “in residence” during indivi- 
dual years to a level not consistent with true current disease prevalence and 
raised morbidity rates for the school and the current classes. This pyramiding 
of cases was especially noted during 1937, 1938 and 1939 while absorbing “carried 
over” and returning cases from previous years (22), which practice prevailed at 
that time, as the then current policy of the medical department. 

These retained and returning cases, furthermore, kept active cases in the 
class-rooms to infect others. Several “chains” of such contact cases among stu- 
dents were noted, occasionally running through several “generations” of students. 
One case returning with imstabilized disease lived with a fellow student, who, in 
turn, lived with a friend and later with another student, all successively develop- 
ing active disease. The last mentioned, later returning unstabilized, completed 
her college work but relapsed as an intern, further exposing felloAv-interns and 
patients while remaining on part-time duty under observation, awaiting results 
of laboratory tests which eventually disclosed tubercle bacilli. 

The housing situation presented grave problems also. A legal opinion was 
rendered by the Corporation lawyer that the College could not dictate regarding 
places of residence for paying students unless it provided living quarters, thus 
nullifying college control of housing conditions contributing to spread of disease. 
In one instance, 4 cases of active disease developed successively in students living 
in one house where the landlady was suspected of having chronic tuberculosis, 
but whose doctor, without current X-ray or sputum examination, reported her 
as negative for tuberculosis. Her offer of free room in exchange for the students’ 
presence at night prompted the girls to live there, despite warnings. Disease 
spread directly from this group to 3 others. Twenty years have been spent by 
this group for recuperation, 2 have permanently AvithdraAvn, and 2 are not yet 
fully stabilized. 

During the first four years of this survey, when routine roentgenological study 
was not available, a high incidence of moderate and far advanced disease at the 
time the diagnosis was made and rapid progress of disease in those remaining 
in school might be expected. In 181 students observed during that inteiwal, 18 
developed disease, 50 per cent of whom w'ere first diagnosed by signs and symp- 
toms. Three only were arrested in the minimal stage, 2 permanently Avithdrew, 
3 died and forty-seven and three-fourth years AA'ere lost for treatment. This 
constituted a major challenge for further investigation and demonstrated the 
urgent need for a control program. 

X-ray evidence at time of diagnosis is not, per se, a reliable index of actmty. 
Hilleboe (9) states, “as desirable as it may be to determine the exact pathological 
nature of a lesion by X-ray alone, histologic roentgen diagnoses are alw'ays based 
on extremely indirect evidence and therefore are unreliable.” Nevertheless, 
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by an analysis of cases, comparing subsequent studies and developments with 
earlier roentgenological evidence, valuable data are revealed which may aid in 
earlier diagnosis and more accurate prognosis in future cases ( 2 - 1 ). 

Very light flocculent shadows of limited extent, usually in the upper lung fields, 
were, in these young subjects, found to represent early minimal lesions. In mo.st 
instances, they were accompanied by mild or no symptoms and tended to clear 
or stabilize promptly on early withdrawal with a short rest period, leaving light 
linear shadows or no evidence. Of M such ca-^cs, only G proved reversible. 
In 4 eases recently allcrgizcd, with no evidence or historj^ of previous disease 
and with ultimate complete disappearance of X-ray shadows, “cpitubcrculosi.s” 
(32) with edematous exudate of allergic origin or patchy atelectasis was thought 
to account for the X-ray shadows. However, the assumption that all these le- 
sions, in recently allcrgizcd students, "being primarj’, will heal spontaneously” 
was found to bo far from warranted. When remaining in the hazardous environ- 
ment of medical college, these students may be overwhelmed by added infection 
and progress fairly rapidly to an advanced stage of disc.asc needing prolonged 
care. Eight eases had such unfortunate experiences. Tim early minimal lesion 
is very apt to be minimized in importance 1 ) 3 ' clinicians accirstomcd to morc'ad- 
vanced disease. It, however, needs cspcciall}' careful watching in medical school, 
frequent rechccking and immediate withdrawal of the student to a safer environ- 
ment at the first sign of spread— -the most difficult student cooperation to secure. 

In the mixed exudative-productive type (24), the prognosis may be more de- 
finite. Healing has begun and often may continue, at times simultaneously 
with a slow spread at other points, often running a very chronic course but tend- 
ing to heal. At any time, however, following a minor illness, an cxiiausting ex- 
perience or an added exposure, the exudative process ma}’ outstrip the fibrosis. 
Therefore, this type also needs careful watching and best results arc obtained 
by continuing treatment till fibrosis is well advanced. Two eases in this group 
illustrate the favorable and 4 eases the unfavorable course in this 13 ^) 0 ; 2 of the 
last group completed their college work apparently well controlled but relapsed 
after graduation. 

Calcified parenchymal lesions, except so-called Ghon foci, were uncommon in 
these young adults and, when found, Avere not extensive. Tlic mistaking of a 
caseous nodule of unusual size and density for a calcified lesion was made t^wice 
in our series by clinicians and roentgenologists. In each instance, subsequent 
liquefaction, excavation, positive sputum and a febrile course ensued. 

One factor, very frequently responsible for delay in diagnosis and treatment, 
was the masking of the early lesion b 3 ' the roentgenological picture of recent, pro- 
longed or repeated upper respiratory disease ( 10) . The associated increased bron- 
chovascular shadows may readily obscure the lighter early tuberculous shadows. 
Sinusitis is the most frequent interpretation made of this t 3 'pe of roentgenologi- 
cal picture. Clinicians frequently differed in their interpretations of minimal 
shadows accompanied by mild fever, anorexia, loss of weight or increased sedi- 
mentation rate, often resulting in delay till advanced tuberculous disease devel- 
oped. One patient with exudative-productive lesions, exhibiting fever, cough. 
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loss of weight, malaise and anorexia, was diagnosed by the cUnical consultant as 
chronic sinusitis, despite a familial history of tuberculosis, a positive Mantoux 
reaction at entrance and demonstrable rAlcs. The disease progressed very slowly 
till after an acute exacerbation of the upper respiratory infection, Avhen it pro- 
gressed to a bilateral lesion and ca^'itation vdth positive sputum. This student 
ulthnately withdrew twice before recuperation. . 

Ten cases were delayed by diagnoses of upper respiratory infection by clinicians 
and the X-ray e^ddence interpreted by the roentgenologist as "of no present sig- 
nificance.” In retrospect, after development of more advanced disease, these 
same pictures were found to have shonm "early evidence of tuberculosis” (24). 

Other coincidental diseases of a chronic nature, vdth symptoms common to 
early tuberculosis, also presented problems and interfered with early diagnosis 
and treatment. 

One diabetic (1) student, under the care of her own physician, progressed to 
cavitation, larjmgeal ulcer and toxemia late in her senior year, early evidence 
being attribvited to the diabetes. Another, vith endocarditis, also developed ad- 
vanced disease with caA-itation in her senior year, continued the year with the 
help of pneumothorax, but lost two years for stabilization. Three cases ^th 
history of rheumatoid arthritis exliibited recurring attacks of migratory pain and, 
when plemrodynia ushered in a tuberculous process, it was considered part of the 
rheumatoid picture. 

Pleurodynia was a very common early warning symptom in this series. How- 
ever, since the symptom appeared very early, often before X-ray evidence of dis- 
ease, its significance w'as not at first appreciated. History of such symptom was 
elicited in a large proportion of our cases at some time early in the course of the 
disease. Warned by this sjanptom, frequent X-ray films may reveal a lesion at 
a very early, reversible stage. Massive pleural effusions w'ere primary in 3 pa- 
tients and secondary in 4, all preceded bj’’ pleurodynia. 

In this series of cases, pneumothorax was resorted to in 24 students, in 4 of 
whom selective bilateral treatment w'as necessary. Pneumonolysis was required 
in 4 cases and twice phrenic nerve surger 3 >- was thought necessary. 

One case of primary tuberculous rectal fistula was accompanied by a secondary 
minimal parenchymal lesion which cleared promptly upon surgical extirpation 
of the fistulous tract. 

Active disease usually developed near the end of the college year, except when 
previously diagnosed cases were kept in school and progressed early in the sub- 
sequent j^ear. They frequently became active after the Usual annual increase of 
upper respiratory infections or follo^ving special strains, such as out-practice ser- 
vice or academic examinations, emphasizing the role of supeiimposed infection 
and fatigue in activating tuberculous disease. Except when students in the pre- 
clinical classes were intimately exposed to active cases allowed to remain in school 
after diagnosis or readmitted before complete stabilization, those infected during 
the first two years did not frequently develop disease till the clinical years. Pre- 
sumably, clinical contacts then added overwhelming exogenous infection or fati- 
gue favored development of disease. 
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A notable exception to this nile, however, occurred in the spring of the college- 
year 1941 — 42, when the Student Ilenlth Sendee was transferred from the College 
to the Hospital. A 50 per cent increase in tuberculin reactions occurred in the 
second year class at the spring biannual test and, soon thereafter, an unusual 
number of very active cases of acute tuberculosis developed in the class. In 36 
members of the class, 27 entered as first -year students in 1940 and 9 were repeat- 
ing. In the former, 7 cases of active disease developed and in the latter, 3, a total 
of 10 in the class. Progression of disease in this group was unusual. Six of the 
students ran a rapid course not common to-day in the white rare, with very early 
spread and early complications. Two of them have since died, one within a year 
of onset. That spring, an unusual number of verj’’ severe local reactions to the 
tuberculin test, in both of the prcclinical classes, had also been noted f 11,23). 

Data relative to this episode appear in table 5. 

A common source of unusual exposure was sought in diseased students and 
facult}' personnel or in contact with special clinical patients, but no source com- 
mon to the entire group could be located. In absence of proof to the contrary, 
therefore, it seems logical to conclude that an unusual exposure, not officially 
realized, existed in the transfer of the Student Health Service headquarters from 
the Department of Preventive Medicine, with its safer location in the College 
building under close observation, to the more exposed environment of the Out- 
Patient Department of the Hospital with shorter clinic hours for students, longer 
waiting periods and a relay of physicians. Young students in the prcclinical 
years were thus exposed, unusually early, not only to casual contact with routine 
clinic patients, but intimately to tuberculous patients visiting the city chest 
clinic, which unfortunately was situated directly across a narrow corridor from 
the student dispensar}', the patients from both clinics using the same waiting 
benches. 

In addition, the second year students were further exposed the same year to 
the hazards of the autopsy service. This dual exposure, in rapid succession, 
could readily overwhelm the defense mechanisms of the bodies of those who de- 
veloped early disease and allow for the rapid progression to moderate and far 
advanced disease of the 6 fulminating cases. 

Following this experience, a special committee, made up of representatives 
of the medical schools who used the autopsy service of the same hospital, com- 
piled a set of very rigid rules regulating autopsy room procedure whicli was pre- 
sented to the hospital management. Upon their adoption, the College appointed 
a member of the Pathology Department to instruct and observe the students, 
to superintend the transfer of tissues and organs from the autopsy room to the 
College and to be responsible for the fixing of the tissues. 

Since adoption of this new regimen and transfer of the Student Health Service 
clinic back to the College building, it is significant that new cases of disease have 
been spectacularly reduced. Only a few minimal cases have developed and those 
have been stabilized with little extension. A few cases, returning from earlier 
years, have relapsed, however. 
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More recentlj'-, an advisory committee of clinicians experienced in tuberculosis 
has been appointed to review student cases with the Director of Student Health 
to facilitate prompt diagnosis and early treatment and to evaluate the degree of 
stability of those returning after treatment. 

A veiy similar episode (28) to that just related occurred at a mid-western medi- 
cal school in 1944, where an unusual number of tuberculous patients examined 
at autopsies attended by the students and the use of tuberculous cases for the 
demonstration of physical diagnosis were held responsible for the unusual 
exposure (11). 

Evidence to date certainly points to the fact that at least one serious source of 
tuberculous infection for medical students lies in their participation in autopsy 
procedures on tuberculous cases and in attendance at prolonged sessions in the 
autopsy room. In large citj’' hospitals, however, where the number of tuber- 
culous patients is high, and where large numbers of cases come to autopsy daily, 
it is very difficult to guarantee safe conditions by simple hygienic measures prac- 
ticed by individuals. The hospital is responsible for rigid rules to cover environ- 
mental sanitation. Proper installation and use of equipment for irradiation (13) 
of the premises would contribute to the safety of all concerned and should be a 
worth while investment for these institutions, to preserve the health and useful- 
ness of their young interns and residents. Further danger lies in too early ex- 
posure of young students to patients mth active tuberculosis. 

Fifty-six active cases of tuberculosis in 449 medical students in twelve years 
resulted in 6 deaths and, for an appreciable number of others, in long periods 
of semi-invalidism while attempting to regain their health, lean'ng some still 
incapacitated. An infection rate of 100 per cent. X-ray e^^dence in 16.7 per cent, 
a clinical morbidity rate of 12.5 per cent, a case-fatality rate of 10.7 per cent and 
a mortality rate of 1.3 per cent, developing in a stronghold of medicine with fac- 
ilities readily available, certainly constitutes a challenge of sufficient magnitude 
to interest the entire medical profession in a survey of conditions in other medi- 
cal educational institutions and hospitals. 

The ultimate cost in personnel lost from the profession, in time spent in re- 
cuperation (more than 100 years in this small group), in actual monetary ex- 
penditure and disappointment and embitterment of those who have had their 
life plans thwarted and have been obliged to change to other vocations, makes 
this not only a grave medical but a serious social problem. 

The control of this hazard in medicine, as in other hazardous occupations, 
lies, first, in finding the hazard; next, in removal of the hazard at its source; in 
preemployment examination for proper placement; in periodic examination to 
determine the effect of the hazard ; in early removal of the worker from the harm- 
ful environment; his prompt and adequate treatment; and his safe rehabilitation 
for return to duty (16). 

The responsibility for solving its onm problem rests first on medicine and es- 
pecially on its medical educators. The financial burden falls eventually on the 
public who must pay, in tax-support, for medical schools and hospitals, for the 
care of the tuberculous in sanatoria, and for Public Health Services to find and 
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follow up the cases. Unless this responsibility is recognized and assumed by the 
profession, then, as has happened in some states, we may expect medical schools 
and hospitals to be made responsible, under compensation laws (16), for tuber- 
culosis as an occupational disease. 

Eventually, most of the aims and purposes of the originators of the project 
herein reported have been accomplished, but by a S3"stem of trial and error and 
at much too high a price. The originally proposed plan, when finally adopted 
in entirety, has proved effective. In the past few years, a few students have 
reached graduation still tuberculin-negative, shoving a slight lessening of new 
infection and sensitization; a few minimal cases only have developed in the past 
three years, suggesting a lessened amount of superimposed infection; and pro- 
gression in these few cases has been limited and promptly stabilized by earlier 
care. The program should be continued, expanded to include a search for dis- 
ease in all college and hospital personnel, including all patients, and their follow- 
up; and the plan should be extended in its application, in principle, into the intern 
and resident services. With some such program put into universal practice in 
all medical schools and hospitals, the medical profession may eventually solve 
its own disease problem and make its training period a safely regulated, even 
though an essentially hazardous, experience for its young acolytes (31). 

It will require, however, the hearty cooperation of all personnel in medical 
colleges and hospitals, and the loyal support of medicine and the public whom 
it serves. 


CONCIjUSIONS 

Tuberculosis is to date the major occupational disease hazard of the student 
of medicine, dming undergraduate and early graduate years. 

Infection with tuberculosis takes place readily in the medical school, chiefly 
in the preclinical j'^ears, and disease may follow during the clinical or postgrad- 
uate training periods. 

Disease occurs earlier and progresses more rapidly in women than men; 
hence, tuberculosis will be found more frequently during medical school years 
in the former and must be sought especially through the intern and resident 
years, as well as in medical school, for the latter. 

Autopsy service and the use of tuberculous patients in demonstrations for 
physical diagnosis and clinical training constitute the chief sources of infection in 
routine medical school procedures. 

Where there is lack of appreciation of the gra\’ity of tuberculous disease in the 
young adult, reliance on doubtful or controversial criteria for diagnosis and prog- 
nosis, or undue confidence in later application of collapse therapy, delay in di- 
agno.sis and treatment may readily result, with increased danger to the student. 

When withdrawal of diseased students is delayed or students return 
before full stabilization, disease progression, relapse and spread to others, by 
student-to-student contact, may be expected. 

The ultimate cost of tuberculosis to the student, in time lost, expense of treat- 
ment, sacrificed career or even life; to the medical school, in wasted educational 
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efiforts; to the profession, in loss of promising future physicians; and, indirectly, 
to the public, is far greater than generall}’’ realized. 

Development and operation of an adequate control program against tuber- 
culosis in medical schools and hospitals is imperative. This should include case- 
finding and follow-up programs in medical schools; establishment of safer tech- 
niques in autopsy rooms, laboratories, clinics and wards of hospitals; obligatory 
entrance and periodic examinations of interns and residents, including X-ray 
examinations; early care of all tuberculous patients; and routine examinations 
of all college and hospital personnel, including ambulatory and bed patients. 

Responsibility for safeguarding students and graduates of medicine against 
tuberculosis rests with the medical profession. Unless this is realized and re- 
sponsibility assumed, compensation laws covering tuberculosis as an occupational 
compensable disease, aheady existent in some states, will probably become 
general. 


SUMMARY 

A report of a case-finding survey and a follow-up program in a group of 449 
women medical students has been presented. 

The incidence of tuberculosis over a period of twelve years has been determined 
and 56 cases of disease have been summarized and analyzed. 

Modes of infection, transmission, disease development, prognosis, progression 
and final results in this group have been considered. 

An attempt has been made to locate the points of greatest hazard and to deter- 
mine the underlying reasons for the incidence of disease in women medical stu- 
dents in this institution, with a view to their correction. 

The need to safeguard future students, interns and residents during training 
years has been emphasized and the role of the medical profession in such pro- 
tection has been pointed out. 

A plan, found effective for undergraduate trainhig years, has been proposed, 
with recommendations for its extension into intern and resident training periods 
and for case-finding and follow-up of all hospital and college personnel, including 
ambulatory and bed patients. 


SUMARIO 

Este informe describe una encuesta para el hallazgo de casos y un plan de 
observaci6n subsecuente en un grupo de 449 mujeres que estudiaban medicina. 

Se determinb la incidencia de la tuberculosis en im periodo de 12 anos y se 
sumarizan y analizan 56 casos de enfermedad. 

En este grupo se consideraron los modos de infecci6n, transmisi6n, desarrollo 
de la enfermedad, pron6stico, avances y resultados finales. 

Se trat6 de localizar los puntos de mayor peligro y de determinar las causas 
subyacentes de la incidencia de la enfermedad, en las estudiantes de esta institu- 
ci6n, a fin de con-egirlas. 

Se hace hincapi4 en la necesidad de proteger a las futmas estudiantes, internos 
y residentes, durante los anos de entrenamiento, asi como tambi6n se senala el 
papel de la profesi6n m4dica en dicha proteccifin. 
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Prop6neose un plan que results eficaz durante los anos de preparacidn pro- 
fesional, recomendando su extensi6n a los perlodos de adiestramiento de intemos y 
residentes y para el hallazgo de cases y observacion subsecuente de todo el 
personal del hospital y la universidad, incluyendo los enfermos ambulantes y 
de cama. 
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TUBERCULIN REACTORS 

An Interpretation and Evaluation of Certain Data 

HAltUlMAX II. DASn,‘ A. R. MASTEN,* C. F. TAYLOR’ and 0. S. LEVIN’ 

Tuberculin, one of the most, valuable biologic.al dingnoslic tests available, has 
suffered many unjust crilieal condemn.ations probably because of the vagueness 
of the understanding of its mcchani.sm and the overenthusiasm created by its 
spectacular performances, which have led spccul.ativc enthusiasts to attribute 
almost unnatural powers to it. Briefl}', thus occurred its failure as a cure for 
tuberculosis, the basis for the cxpl.anation of specific immunity, its value as a 
th.cra politic agent, its basis as an explanation for the toxemia in tuberculosis and 
its rise even in nonspecific amounts to buoy up the erroneously pronounced 
conception that all adults have tuberculosis and the infection occura in the cradle. 
On this basis, the dictum was even propo.scd that tuberculin tesLs arc valueless 
in adults. No truer words were exprc.sscd than the statement l\v Long, early ' 
in his studies on tuberculin, that tuberculin is a rclativelj’ specific agent onb’- and 
is to be used with this in mind. 

Thus even modern tuberculin testing for diagnosis is suspected of being 
valueless because of the high incidence of nontubcrculous positive reactors, 
because it docs not j'ield 100 jjcr cent positive results in individuals with diag- 
nosed tuberculous disease and because it docs not correlate with nonspecific 
diagnostic findings, such as those obtained by the methods of roentgenology, 
physical examination and even some findings at postmortem examination. How- 
ever, little heed is given to the facts that no biological test is perfect and that 
other verifjdng obsenmtions arc essential to an efficient evaluation of a patient. 
It would be cqualb’- unjust to claim that the tubercle bacillus is not the cause of 
tuberculosis because we fail to find the bacilli by bacteriological technique in 
certain ob^^ous tuberculous cases during life and particularb'' at times at the 
postmortem table. 

As late as 1941, Savage (1) tested different tuberculins in the same indiiddual 
and indicated a “marked variation in the response to these preparations has been 
obseiv’ed,” and, “a gi'eater number of reactors to one preparation has been 
demonstrated.” He finally concluded, “In so far as detecting clinically 
significant lesions is concerned, all preparations appear to be of equal value.” 

It is to be noted that, with the use of the Mantoux and other tuberculin tests 
in ease-finding suiw-eys, the number of reactors in itself is not significant so long 
as the clinical tuberculous disease is discovered. 

Contrary to this ^^ewpoint is that of a school of thought which stresses that the 
reliability of a tuberculin test is based entirely on the greater number of positive 
results obtained vathout relationsliip to the clinically significant cases. Tj'-pical 
of this school is a recently published paper by Holden (2) in which a comparison 
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is made between the intracutaneous (hlantonx) and transcutaneous (Corper) 
tuberculin tests as employed in a case-finding survey. The literature cited 
therein (3, 4, 5, 6, 7, 8) reports that both the two-dose intracutaneous (Mantoux) 
and the transcutaneous (Corper) tests result in high percentages (90 to 98 per 
cent) of reactors among peraons with clinically established tuberculous disease. 
In respect to the single dose (PPD), Long (3) claimed a 94 per cent reliability, 
Stiehm (4) 77.5 per cent, and Narodiclc (5) 68 per cent. In a study on 508 
persons at a detention institute, Long el al. (9) found 278 reactors to the two-dose 
PPD test. In the same study, of 54 with diagnosed tuberculous disease, PPDj 
picked up 78 per cent, whereas the complete two-dose test revealed 93 per cent. 
Since the single dose Mantoux (PPDi) test e\ddences a lower percentage (about 
75 per cent) of reactors with diagnosed tuberculosis, its reliability as a screening 
test for the disease is considerably less than the two-dose intracutaneous test. 

In the opinion of Furcolow el al. (10), an intermediate PPD dose of 0.000,1 
mg. would screen out all pei'sons udth tuberculous disease. They also consider 
doses above this amount to give nonspecific reactions. It should be stressed, 
therefox’e, that the PPDi dose of 0.005 mg. (which is fifty times that recommended 
b 3 ’' Furcolow for test) produces a high number of nonspecific reactions. While 
PPDj vdll screen out active tuberculosis missed by PPDi, it will at the same 
time give a far greater number of tuberculin reactors among individuals xvith or 
without tuberculous infection who definitely have no diagnosable tuberculous 
disease. Because of this large number of reactors, the two-dose intracutaneous 
technique loses its efficacy for case-finding surv^eys. It is important to 
distinguish between reliability and eflficacy. 

The tuberculin test is a screening technique for reactors, hence some supple- 
mentary diagnostic means must be employed to determine which among the 
tuberculin reactors have tuberculous disease. Although the two-dose (Mantoux) 
technique is reliable, inasmuch as it will contain almost 100 per cent of cases with 
tuberculous disease within the reactors, it is not as advantageous for survey 
purposes as either the intermediate intracutaneous or the transcutaneous tech- 
niques. The latter will be as reliable as the two-dose test in picking up almost 
100 per cent of cases with tuberculous disease but ufiU, at the same time, show a 
much lower number of tuberculin reactors. Even where it is desired to screen 
out the tuberculin (tuberculo-allergic) reactors for purposes of considering 
possible tuberculous contacts, the intermediate intracutaneous technique is 
preferable to the two-dose test, inasmuch as the former will probably pick up 
most of the specific tuberculo-allergic persons yet eliminate the nonspecific 
tuberculin reactors which would be present with the two-dose test. The use of 
tuberculin testing for this purpose is distinctly different from that of case-finding 
surveys, and this problem will be discussed later. 

In the present state of tuberculin testing, none of the techniques employed will 
give an absolute 100 per cent screening for tuberculous disease. There is some 
small percentage of cases with tuberculous disease which will give a negative 
tuberculin reaction even with the high dosage of PPD-. The clear explanation 
for this failure is still to be sought. This is probably inherent in the mechanism 



TXJBEECtllilN BEACTOES 


161 


of the reaction, which is itself not understood too clearly at present, and hence 
interfering conditions have escaped satisfactory explanation. Different 
tuberculin testing techniques depend fundamentally upon the same basic reaction 
mechanism, and consequently biological discrepancies would have a common 
underlying explanation.' 

Holden (2) checked 1,599 students by means of the transcutaneous test, 
employing autolytic tuberculin. Simultaneously, 811 of these students were 
checked by the intracutaneous test (either two-dose or intermediate) employing 
PPD prepared from the same bacillary culture used to obtain the autolytic 
tuberculin. Thus only slightly more than half of the students received simul- 
taneous testing by the intracutaneous technique. Of the 811 students receiving 
the intracutaneous test, 518 received the intermediate and 293 received the two- 
dose test. It is not considered desirable to evaluate the transcutaneous (Corper) 


TABLE 1 


TEST 

NUMBER 

TESTED 

NUMBER 

POSITIVE 

PER CENT 
POSITIVE 

1. Transcutaneous (Corper) 

788 

1 175* 

22.2 

2. Transcutaneous (Corper) 

618 

54 

10.4 

Intermediate (Mantoux) 

(0.000,1 or 0.000,2 mg. doses) 

518 

65 

12.5 

3. Two-dose (Mantoux)...- 

(combined PPDi and PPDj) 

293 

123 

43.3 

Transcutaneous (Corper) 

(combined TT, and TTj) 

293 

62 

i 

21.2 


* This includes 35 cases which gave simultaneous positive and negative reactions. 


technique as compared with the standard two-dose intracutaneous (Mantoux) 
test on the basis of 293 simultaneous tests out of 1,599 students tested in which 
no case of clinically significant tuberculosis was found in the entire series. Table 
1 summarizes the data presented by Holden (2). 

The conclusion dra^vn from the data presented in table 1, namely that the two- 
dose technique is the more desirable one because it gives a higher percentage of 
^ positive results, is completely erroneous. Such a technique is precisely the one 
to be avoided in case-finding surve 3 ’-s because of the possible higher percentage of 
reactors among persons without tuberculous disease. If one bears in mind the 
distinction between reliability based on tuberculous disease as contrasted with 
the meaningless reliability based on high numbers of reactors, and also the 
distinction between reliability and efficacy, it then becomes quite clear that the 
technique which gives the minimum number of reactors among persons without 
tuberculous disease should be considered the most suitable. The. intennediate 
intracutaneous and the transcutaneous tests compared favorably with each 
other in this respect on the group of 518 persons tested simultaneously with these 
techniques. 
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In the group of 293 students checked simultaneously by the two-dose intra- 
cutaneous and by the transcutaneous tests, the TTj test depended on initial 
screening by PPDi. Statistically, an entirely dififerent result would be obtained 
if the initial screening were based on TTi negative tests instead of PPDj nega- 
tive tests. While it is obvious that the statistical basis for the comparison 
reported on this group of 293 students is in error, the more serious error lies in 
the attempt to evaluate a survey test solely on the basis of number of reactors. 
The discrepancies and inconstant results reported by Holden (2) arise from the 
faulty method of screening as indicated above. No attempt was made to deter- 
mine possible discrepancies for PPDi either on recheck or on simultaneous tests 
on the same person. The explanation for such discrepancies may be in any 
number of conditions — those inherent in the mechanism of the reaction, in lower 
grade allergies, in varying conditions of the test, including errors in technique, 
in anergic conditions, in nonspecific reactions, in interpretation of border-line 
results, etc. However, these discrepancies, whether they be found in autolytic 


TABLE 2 


UETnOD 

REACTORS* 

IN PER CENT 

TCTBERCOtOES WSEASEf 
IN PER CENT 

PPD, (0.000,02 mg.) 

j 

11.7 

75 

PPD intermediate (0.000,1 or 0.000,2 mg.) 

11.6-13.7 

95 

PPD 2 (0.005 mg.) 

[ 43.3 

95 

Transcutaneous 

9.8-19.9 

95 


•Holden (2). 

t Stiehm (4), Narodick (5), Corper (6), and Long et al. (9). Percentages areapproxi- 
mnte. 


tuberculin, in PPD, or in various grades of OT, as previously pointed out by 
Savage (1), have little significance in evaluating the reliability of a survey test, 
since in most cases they would not occur in persons with tuberculous disease. 

Table 2 shows a comparison of the reactors and tuberculous disease picked 
up by the different techniques discussed. It is evident that the number of 
reactors obtained is of little consequence so long as the technique reveals close 
to 100 per cent of cases vith tuberculous disease. 

The following criteria are recommended for a suitable tuberculin test to be 
employed diagnostically in case-finding surveys. These criteria are limited to 
tests to be used for this purpose only, (a) The test should reveal as close to^lOO 
per cent as possible the number of cases with active tuberculosis, verifiable by 
clinical and other diagnostic means; (b) the test should give a minimum of 
tuberculin reactors among persons without tuberculous disease; (c) the test 
should lend itself to ease of administration, it should cause minimum discomfort 
to the patient, it should be readily iuterpretable and give reliable results, it 
should be of minimnm cost and time duration. When dealing with large numbers 



TUBKECUMN KBACTOES 


163 


of persons, as is intended in the use of any test for survey purposes, the above 
factors assume considerable importance. Most of the confusion and argumenta- 
tion relating to the number of reactors desired in a tuberculin test has been 
occasioned by a misunderstanding of the use to which such a test is to be put. 
An entirely different problem confronts us in the use of a tuberculin test for 
purposes of screening persons who may have a tuberculous infection but do not 
have any verifiable tuberculous disease. 

Such a tuberculin test must meet two conditions: (a) It should detect to a 
high degree the specific tuberculo-allergic individuals, that is, the test should be 
reliable and sensitive enough to pick up most of these allergic individuals, 
including those with low grade allergies; (b) it should give a minimum of non- 
specific reactions. No intracutaneous dose has as yet been established, despite 
the claims made for PPD, which will meet these two conditions. As Furcolow 
(10) indicated, the intermediate intracutaneous dosage comes closest to meeting 
condition b with a probable satisfactory reliability. Holden (2) has shorvn that 
the same considerations apply to the transcutaneous test. The fact is generally 
accepted to-day that given a large enough intracutaneous dose a positive reaction 
will be obtained in almost all persons. The factor accounting for this greater 
percentage of reactors is that of nonspecificity. Thus, even for infection surveys, 
the fallacy of seeking the highest number of reactors without regard to the 
question of nonspecificity should be obvious. It should be noted, as pointed out 
by Long el al. (9), that the danger of severe reactions is always present with the 
use of initial intracutaneous PPD doses larger than 0.000,02 mg. 

Two major types of nonspecificity must be recognized in the use of tuberculin 
reactions. The OT employed prior to the establishment of standard PPD 
contained the element of nonspecificity due to reactions occasioned by extraneous 
materials present in the tuberculin preparations. As Long el al. (9) stated, 
“"When OT is used in high dilution the effect of these extraneous constituents 
is probably negligible, but the concentration of these substances in the higher 
doses often used is certainly such as to raise some question as to the specificity 
of reactions secured.” There is no room for argument that PPD eliminates 
this tjqie of nonspecificity. However, these same authors in establishing a 
PPDj dose selected that amount of PPD (namely 0.005 mg.) which gave correlat- 
ing results to OT. In 1,902 persons they found 65.3 per cent reactors to OT 
(final dose 1.0 mg.) and 65.8 per cent reactors to Purified Protein Derivative 
(final dose 0.005 mg.). 

There is no reason to expect that, whereas nonspecific reactions are present 
with OT, none are obtained with PPD for correlating percentages of reactors. 
The specificity of PPD has been based on animal studies in which nonnal animals 
never gave a positive reaction. The fact has been seriously neglected in this 
conclusion that such animal studies are not appropriate for evaluating specificity 
since normal (confined) animals have no opportunity of acquiring the nonspecific 
type of allergy to any greater extent than that of tuberculo-allergy. In free 
roaming animals, thei’e is a type of nonspecificity, due perhaps to other acid-fast 
organisms as recognized by’’ Long ct al. in cattle, which must be taken into account 
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in the interpretation of tuberculin reactions. This type of nonspecificity in man 
no doubt is responsible for the greater proportion of increasing numbers of 
reactors with increasing doses of PPD. Hence the number of reactora in any 
tuberculin testing must be interpreted with caution. 

We agree with Long ct al. (9) that “it is obviously impossible to determine in 
living human beings if any type of tuberculin is a perfect detector of tuberculous 
infection." 

W ith the data available to date regarding reactors, it is only possible to con- 
clude that tuberculin testing is quite adequate for case-finding surveys but must 
be used with e.\trcme caution for purposes of screening persons with the infection, 

SUMMARY 

1. Tuberculin testing for diagnostic case-finding surveys has proved itself 
reliable by intracutancous (Mantoux — with proper amount of tuberculin) and 
transcutaneous techniques (Corper). 

2. • An interpretation of the significance of reactors and the relation to non- 
specificity are presented. Tlie fallacy of evaluatmg tuberculin tests on the basis 
of high numbers of reactors is e.xpounded. For case-finding surve 3 'S, the test 
which elicits the minimum number of reactors among persons without tuberculous 
disease is the superior test. 

3. A set of criteria based on efficacy as well as reliability is recommended for 
acceptable tuberculin testing programs. 

SUMARIO 

1. La comprobacidn con tuberculina para el descubrimiento de casos en las 
encuestas ha resultado fidedigna con las tdcnicas intracutdnea (Mantou.x — con 
la dosis apropiada de tuberculina) y transcutdnea fCorper), 

2. Al presentar una interpretacidn del significado de los reactores y la relacidn 
que guardan con la anespecifidad, seildlase lo errdneo que serfa justipreciar las 
pruebas con tuberculina a base del elevado numero de reactores. En las encues- 
tas, la prueba mejor es la que descubre el mlnimo de reactores entre las personas 
sin afeccidn tuberculosa. 

3. A fin de que las obras de comprobacidn con tuberculina resulten aceptables, 
recomidndase una serie de patrones basados en la eficacia asf como en la fidedig- 
nidad. 
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SARCOIDOSIS’ 

A Report of Five Cases with One Autopsy 
GKllALD F. irOGAN- 

In live past, fcu’ years there lias lieen an increased interest in sarcoidosis. The 
intent of this i)aj)er is to jiresent a gronj) of 5 ease reports of patients who liave 
hatl .sucli a diagnosis made at t lie Philadeljdiia General Hospital. This gi-oup rep- 
rcsents all that were so diagno.sed in the eight-year period from 1936-1944. 

Cmr 1: ,« GS037 M. Al., .-i 27 year old Xcgie.'Js, was admitted to the hospital on October 
21, 1939 witii tiic chief complaint of wcaknes.s. .SIic was well till nine months before 
admission wlien slie noted nndiic fatigue, wcakne.^s, e.vertional dyspnea and mild cough 
productive of scant, nonhloody .sj)utum, Thc-ro .symjitoms continued for si.v months 
during which time she lost .3") lbs. in weight. Throe months before admission she began to 
have night-sweats and noted eye fatigue with occasional dull pain in both eyes. One 
month iH'ior to admission she complained of a dull aching pain in tlie lower left abdomen 
wbieli was increased on deci) inspii-.ition but which bad subsided on admission. 

Amunnc.sis rovcaled frequent iialpifation; nocturia once nightly; and, .since the onset 
of the jiroscnt illnc.s.s, marked fluctuation in the .amount of her menstnial flow, although 
no periods were mis.«ed. Six yeam licforo admis.sion she had jinoumonia, throe years 
before a(imi.s.sion .she li.ad iileuri.sy and one year before admission slic liad "painless 
mninjis.'' 

Examination revealed evidence of coiisidemblc weight loss; a papular eruption e.x- 
tending around the mouth, ahe uu.'jf and to a lc.«ser degree about tlie eyes; limitation of 
motion of the left chest; tender enlargement of the liver to below the iliac crest; enlarge- 
ment of the s|)leeu to the iliac crc.st; genemlized, though moderate, lymphadenopathy. 

A chest X-raj' film taken foui' months before admi.ssion revealed bilateral enlarged 
hilar lymph nodc.s and healed minimal apical tuberculosis. Another film taken on ad- 
mission showed similar changes. An X-my film of the abdomen confirmed enlargement 
of the liver and sjjleen, and one of the bones of the hands and feet showed no abnormalities. 

Laboratoiy studies re\'ealccl red blood cell counts ranging nroinul three million and 
white cell counts around 5,000 with 60 per cent poh'morphomiclear cells, 30 per cent 
lymphocytes and 10 j)er cent monocytes. A 'Wassermann test was negati^’e. Urine 
showed a jjersistentlj' low specific gravity of 1.010. A ])latelet count was 580,000. The 
blood piotein determinations were as follows; total 7.1, albumen 4.5, globulin 2.Gg. per 
cent. The A/G ratio was 1.7. Repeated sinita wore negative for tubercle bacilli. (In 
tin's and the following case reiJoifs the sputum reports represent a stud}' of a stained 
smear of the concentrate of a twentj'-four-hour specimen — ^antiformin method. Cultures 
of sputum and of gastric juices were not done, exce])t when so stated.) A tuberculin 
test with .000,02 mg. of PPD w.is negative, one with .005 mg. was two-plus and a third 
with O.l ing. of Old Tuberculin was two-plus. 

Biopsy of the skin lesions showed that the corium was the seat of a fairly dense in- 
filtration of cells of the clironic inflammatoiy type, togetlier with poorly' circimiscribed 

' From the Departments of illedieine and Tuberculosis, Phihidelpliia General Hospital, 
Philadelphia, Pennsj'lvania. 

° Formerly' Resident in iMcdicine at the Philadelphia General Hospital. Present ad- 
dress: 71 North Pleasant Street, Amherst, Massachusetts. 
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collections of mononuclear cells of the epithelioid type. Many of the cellular aggre- 
gations show one or more giant cells of the Langhans' type at their peripheiy . A tentative 
diagnosis of Boeck's sarcoidosis was made. 

A lymph node biopsj^ was then done and it confirmed the diagnosis. In this specimen 
the cortex and medulla were both i-eplaced by densely crowded cords and nests of epithe- 
lioid cells which showed irregularly shaped nuclei and abundant eosin-staining cytoplasm. 
Necrosis was asebiit, although thero were a good many giant cells of the Langhans’ type, 
some of which contained calcified inclusions. 

The patient’s course in the hospital, where she remained for two months, was afebrile 
and almost asymptomatic. Hence she was discharged to the chest clinic. She failed to 
return and has since been out of contact with the hospital. 

Comment: This patient had most of the ts'-pical findings of sarcoidosis; pain- 
less parotitis early in the course, skin, lesions, Ijunphadenopathy, hepato-splen- 
omegaly, absence of tubercle bacilli, weakly positive skin reaction to tuberculin 
and t 3 T)ical histological picture in the skin and Ijonph node biopsies. Chest X- 
ray films did not reveal pulmonarj'' lesions, except for a healed apical tuber- 
culosis, which may well have accounted for the positive tuberculin tests. Nor 
did she have any of the bone changes which are usualty formd in those cases that 
have such wide-spread involvement as this patient liad and especiall}’’ in those 
that have skin lesions. 

While it is common for patients udth sarcoidosis to show no parotid involve- 
ment — ^this sjmdrome appeared in onV 10 per cent of the recent series of 35 re- 
ported by Reisner (1) and in none of the 31 reported by Longcope (2) — ^yet it 
seems not at all uncommon for those with parotitis to show ultimatel}’’ wide- 
spread typical sarcoid lesions. Good accounts of the relative frequencj’^ with 
which various organs are involved in the disease process are presented bj^ Reisner 
(1), Pinner (3), Longcope (2) Rubin and Pinner (4) and Harrell (5). 

Case S: 49025 J. L. was a 36 year old Negro laborer, admitted on lanuaiy 11, 1940. 
He was in good health till one j'eav before admission when he noted cough, mild shortness 
of breath and beginning weight loss. These symptoms had persisted with gradual in- 
crease till admission. During this period he had expectorated slight amounts of greenish 
sputum, but two months before admission it bad become blood-streaked. He bad lost 
15 lbs. in one year. During this time he also occasionally had a ‘‘sore feeling” in his ciiest 
and occasional night-sweats. 

The past history, social Iiistorj’^ and family history were noncontributoxy. 

The abnormalities found on physical examination were; decreased expansion of the 
chest with eridence of dense infiltration of both upper lobes, nxore marked on the right 
side; enlargement of supraclaricular, epitrochlear and axillai^^ bunph nodes. The ad- 
mission diagnosis was bilateral pulmonaiy tuberculosis. 

An admission X-ray film revealed mottling throughout the the entire right lung and a 
greater portion of the left upper lobe; slight displacement of the distal end of the trachea 
to the right and possible cavity at the seventh doinal interspace on the right side. Re- 
peat films one and fifteen days later showed no changes in the process (figure 1) An 
electrocardiogram and orthodiagram were nomral. Bronchoscopy revealed nothing 
abnormal but for injection of the mucous membrane of tlie left main stem bronchus 
Six sputum specimens were negative for tubercle bacilli, fungi and molds. Tuberculin 
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tests with .000,02 mg. and with .005 mg. of PPD \\ere negatiA'e. Cultore of the sputum 
detected no tubercle bacilli .and material inoculated into a guinea pig produced no disease. 
X-r.a}’- films of the long bone.s and feet were negative, but those of the hands showed small 
areas of demineralization of the thumb and middle finger of one hand and of the ring 
finger metacarpal of the othei' — circular defects with indefinite borders and considerable 
alteration of the trabecnlation. 



Fig. 1 Fig. 2 


Fig. 1 . (Left) Case 2. Roentgenogram taken shortly after admission to the hospifah 
showing the difFuse mottling throughout the entire right lung and most of the left upper 
lobe. There is a probable cavity at the level of the seventh dorsal rib on the right and there 
is slight displacement of the lower end of the trachea to the right. 

Fig. 2. (Right) C.ase 2. Roentgenogram taken tv o years after that shown in figure 1 . 
There is evidence of progression of the disease process in both lungs with the development 
of huge, bilateral, niultilocular, upper lobe cavities. The patient died within a month of 
the time this film was made. 

A biojis}’’ of a lymph node was performed revealing a typical microscopic jiicture of 
Boeck’s sarcoid. The normal architecture of the node had been mostlj' destroyed and 
the Ijnnphoid tissue replaced bj' small collections of monocytes and epitlielioid cells, in a 
few of wliicli collections were found Langhans’ giant cells. 

Case.<ition and inflamraatoiy reaction were notably absent. Efforts to find fubeice 
bacilli by appropriate stains were fruitless. Howei-er, some denseb' staining, l.aige, 
ifioomoipliic, spheroid bodies were found, the nature of which remained unknown. 

Three weeks later an effort was made to confirm this diagnosis, and axiilao nodes were 
removed for biopsi*. A very similar microscopic ajipcarance was obseivcd. The jire- 
inoiisly noted spheriod bodies were not present and giant cells were not seen. Mateual 
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from these nodes was cultured for tubercle bacilli with negative results and some was 
injected into a guinea pig but produced no disease. 

The patient’s course in the hospital was satisfactory with only an occasional low-grade 
fever, mild cough and expectoration. He was discharged to the chest clinic of the Penn- 
sjdvania Hospital, and there he was followed for two years. During tliis period he made 
four ^’isits to the clinic, each time complaining of night-sweats, cough and expectoration, 
and on each occasion sputum tests were negative for tubercle bacilli ; yet X-ray films of the 
lungs showed progression of the lesions with definite ca\uty formation (figvue 2) . He was 
finally admitted to that hospital because of progressive dyspnea, swelling of the abdomen 
and weight loss. Further search for the tubercle bacillus was fruitless. Wliile studies 
were in progress he was found dead in bed, approximately three j'-ears after the onset of 
his first symptoms. 

At autopsy the lungs appeared relatively normal in size but were covered by dense 
adhesions, so dense that the upper portions could be separated only by sharp dissection. 
Enlarged nodes were found in all parts of the mediastinum though no obstruction had 
been created. The trachea and bronchi were acutelj' inflamed. 

Both upper lobes were found to contain huge multiloculated cavities which occupied 
almost the whole volume of these lobes. Necrosis was not noted. The remainder of the 
tissue of both lungs was boggy and very nearly solid, though no obvious pneumonia was 
found. Fibrous tissue was present in an intense degree. 

hlicroscopic examination showed that in the region of the cavities the limg tissue had 
been replaced by dense fibrous tissue which extended through the lung to the pleural 
surfaces. Scattered in tliis fibrous tissue were cellular aggregates which consisted of 
lymphocytes, plasma cells, reticulo-endothelial cells and many giant cells. No true 
tubercles were recognized. In portions of the lung that bordered on the fibrosed area 
there was also serious damage to the normal structure . Noteworthy in the affected areas 
were the arteries, all of wliich showed pronounced intimal thickening while the muscle 
layers were spared. The veins were normal. The cavities were lined only with fibrous 
tissue. 

The portions of the lower lobes which were examined microscopically revealed con- 
gestion with edema and scattered regions of fibrosis similar to that found in the upper 
lobes. Caseation was absent and giant cells were numerous. A few small abscesses and 
hemorrhages were found. 

All of the lymph nodes showed dense fibrosis wliich replaced as much as 95 per cent of 
the normal tissue of some nodes. 

The spleen was slightly enlarged and contained innumerable small gray nodules which, 
nucroscopically, consisted of small collections of fibrous tissue with occasional giant cells. 

The bone marrow again disclosed small agglomeration of dense fibrous tissue containing 
scattered giant cells. There was no evidence of caseation. 

Alaterial from the spleen and lungs obtained at postmortem was injected into guinea 
pigs and cultures and smears were prepared. No disease was produced in any of the 
anim!^; no tubercle bacilli grew on suitable media and smears were negative. 

To recapitulate, the unusual features of the autopsy were the lack of evidence of case- 
ation, gross or microscopic, throughout a number of lymph nodes; the dense pleural 
adhesions; the intense degree of fibrosis in the upper lobes; the cavities involving most 
of the upper lobes and separated from each other only by slireds of fibrous tissue; the 
large number of giant cells in many areas not associated with characteristic epithelioid 
cells and not associated with caseation; the similar changes in the associated lymph nodes; 
the inability to find acid-fast bacilli- despite careful tissue studies with appropriate stains; 
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the changes in the spleen wliich was enlarged and contained a number of whorls of hyaline 
fibrous tissue, giant cells and no e\'idence of caseation or epithelioid cell formation; the 
complete absence of these changes in the other organs. 

Comment: This patient had the disease in one of its common forms: lisceral 
lesions that were almost entirely confined to the lungs and with symptoms re- 
ferable to the respiratory system. As is common also, this patient had negative 
tuberculin tests and at no time were tubercle bacilli foimd despite more than 
complete search for them. Cases like this one form the main obstacle to the 
acceptance of the thesis that Boeck’s sarcoidosis is a form of tuberculosis. The 
patient presented, however, a very unusual featm-e, namely multiple pulmonary 
ca%dtation, apparentl}’’ not produced by caseation. This finding of noncaseating 
cavitary pulmonary lesions has been reported at least twice before, once by Tice 
and Sweany (6) and by ICing (7). The peculiar bodies W'^hich resemble yeast 
more than an5'' common tj^ie of living organism likewise have been pre\iously 
described by several observers but none wms able to come to any definite con- 
clusion as to their etiological role, if any. Schaumann (8) described yeast-fike 
calcified inclusion bodies wiiich he felt represented a possible etiological agent. 
Mylius and Schiirmann (9), Berg (10), Kraus (11), and Rubiu and Pinner (4) 
have all comnrented on these structures. Recentlj', Friedman (12) made a 
fairly thorough stud}'' of these inclusion bodies b}'- histochemical methods but he 
failed to detennine their causation or histological identity. 

Case S: ^ 14654 L. T. was a 6 year old Negress who was under observation at the hospital 
for fourteen months from April 24, 1939 to June 24, 1940. Slie was brought to the hospital 
because of painless swelling of the eyelids for the previous three weeks. The swelling was 
constantly present though more marked in the morning on arising. E.\amination on ad- 
mission revealed an asthenic undernourished child who had bilateral painless, nontender 
swelling of the lacrimal and parotid glands, hepato-splenomegaly, and more or less gen- 
eralized lymphadenopathy. A diagnosis of Mkulicz disease was made. 

Shortly after admission, X-raj' films of the chest showed enlarged dense right hilum and 
increased right lower trunk shadow's. X-ray films of the bones of both upper and lower 
extremities, hips and pelvis were all normal. A wdiite cell count w’as 5400 with 48 per cent 
polymorphonuclear cells and 44 per cent bmphocytes. A total protein determination was 
8.0 with albumen 4.0 and globulin 4.0 g. per cent, making an A/G ratio of 1.0. Biopsy of 
a cerweal lymph node was diagnosed as acute hyperplasia. Tuberculin test with .000,02 
mg. of PPD was negative. 

The patient had a slight fever on admission wliich gradually subsided. Two weeks later 
she developed an acute upper respiratoiy infection which improved on sjTnptomatic treat- 
ment. About one month after admission it was decided to treat the swollen parotid 
glands and the cervical lymph nodes with radiation. She received tliree treatments at 
weekly intervals consisting of 75 r each. A few' days later she developed a severe, tJTi^al 
attack of acute glomerulonephritis with hematuria, hj'pertension, retention of fluid, oli- 
guria, red cells, white cells and casts in the urine, elevated blood urea nitrogen and ele- 
vated sedimentation rates. She gradually recoTCred from the acute episode, but during 
the rest of her hospital staj* she persistentlj' showed albuminuria, casts, low urinarj' specific 
gra\'ity, mild hypertension and poor Iddney function tests. Two months after this epi- 
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sode, pyelograms revealed enlarged kidneys with fair function. Because of the obscurity 
of the original disease, further studies were then undertaken. 

Rirther tuberculin tests nith 0.0025 mg. and nith 0.005 mg. of PPD were negative. 
In another biopsj', this time of a popliteal Ijonph node, it was found that the lymphoid tis- 
sue was almost completely replaced by densely crowded gyriform cords and nests of epithe- 
lioid cells shoeing mostly elongated nuclei and abundant eosin-staining cjdoplasm. 
There were neither caseation nor giant cells. There was no fibrosis. Acid-fast bacilli 
were not identified. A diagnosis of Boeck’s sarcoidosis was made. 

A chest film five months after admission disclosed no change in the right hilum but now 
a large node was present in the left hilum measuring 2.5 cm. in diameter. The child’s 
phj'sical condition grew worse. About six months after admission d 3 "spnea made its 
appearance and rapidly advanced so tliat within ten days an emergency bronchoscopy was 
performed. Tins demonstrated an obstruction at the larynx, apparently due to encroach- 
ment on the lumen by hyperplasia of the surrounding tissues, and also stenosis of the right 
main stem bronchus from extrinsic pressure. A tracheotomy was done at once. After 
three weeks, breathing was sufficiently improved to allow removal of the caimula. Eight 
days later, however, obstruction recurred and a second tracheotom 5 ' had to be done. A 
sternal biopsy ten months after admission was normal. Gradually, ndthin the next four 
months her respiratory function improved and the tube was successfully removed. She 
was discharged to the clinic but the famity moved out of the state and contact was lost. 

Comment: Two unusual features of this case are the age of the patient and the 
complication of respiratory obstruction. The youngest patient in Longcope’s 
(2) series was 10 years old. According to Leitner (13) the disease has been re- 
ported in a child as young as three weeks of age. Naumann (14) reported 
a patient of three months on whom an autopsy was performed. This baby 
also had larjmgeal stenosis and died an asphyxial death from obstruction. 
Larjmgcal obstruction in sarcoidosis, however, is not confined to children, for 
Spencer and Warren (15) found it in their patient who was 61 years old. 

This child presented the typical findings of Mikulicz’s syndrome, hilar en- 
largements, adenopathj’-, hepato-spienomegalj', negative tuberculin tests and a 
tendency toward reversal of the A/G ratio. Hyperproteinemia, hj^perglobu- 
linemia and reversal of the A/G ratio are laboratory findings that were comment- 
ed on even in the early reports of sarcoidosis. In the group presented b}’’ Long- 
cope (2), 19 patients had protein determinations; 13 of these were over 7.0 per 
cent, and of these, 5 were between 8.0 and 9.0 per cent. All of the 19 had globu- 
lin determinations above the standard normal of 2.58 per cent. In Reisner’s 
(1) series, 22 patients were tested and 8 showed a total of more than 7.0 and 6 of 
these more than 7.5 per cent. Furthermore, a tendency toward reversal of the 
A/G ratio was present in several of those patients who had normal total protein 
content. 

Case 7732G I. F. w.as a 21 year old Negress who first came under obser\'ation in 
1933 at the age of 14. At that time she had extreme fatigue and erident malnouiishment. 
A tuberculin test was negative and the chest X-raj' film was normal. However, she was 
found to have marked hepato-splenomegaly, anemia and a basal metabolic rate of plus 21. 
She was scon occasionally during 1934 and 1935. During this time dyspnea and cough 
had become prominent sjTnptoms. Fine r&les were heard in the left base. The Rnr and 


172 


GERALD P. HOGAN 


spleen remained enlarged. She returned to the clinic in 1940, still complaining of cough 
and shortness of breath. Numerous fine rSles were heard over both lungfields. The 
sedimentation rate was normal; the tuberculin test was three plus to .005 mg. of PPD. 
Sputum was negative for tubercle bacilli; the blood counts were normal; a chest X-ray 
film was reported as showing miliary tuberculosis and so the patient was referred to the 
hospital. 

On admission she added to the historj’- the points that she had lately been losing weight, 
that cough had increased and that she had occasional mild chest pain on the left Mde, 
but especially that she had become quite weak. Her father had died of tuberculosis. 
Physical examination rewaled evidence of malnutrition, diffuse enlargementof the thyroid 
gland, evidence of infiltration of the lungs, hepato-splenomegaly and generalized mild 
IymphadenopathJ^ 

X-ray films were reviewed and opinion was di\’ided as to etiology but the process was 
not tj'pical of miliary tuberculosis. The blood counts were normal. The total protein 
was 6.9 with albumen 3.7 and globulin 3.2 g. per cent. The A/G ratio was 1 .2. Repeated 
sputa were negative for tubercle bacilli. A sternal marrow biopsy was reported as show- 
ing tuberculosis of the bone marrow. 

She remained in the hospital for about a month, during which time she regained her 
strength, liad normal temperature, pulse and respiration, and a good appetite. She be- 
came restless in the hospital and signed outagainst advice. 

Second admission: Two and a half months after her discharge she was readmitted in a 
thyroid crisis with a temperature of 103® F. She had had three conTOlsions just prior to 
adnussion. She recovered from this storm, but ten days later the basal rate was still plus 
54. At this time the first positive sputum was obtained. The basal metaboh'c rate grad- 
ually declined to plus 22 and the patient felt much improved. She continued to have 
tubercle bacilli in her sputum although her temperature, pulse and respiration were nor- 
mal. She gained eight pounds in four months. 

A bronchoscopy disclosed no abnormalities. A chest film at this admission revealed 
considerable dense mottling throughout the entire right lung and also in the left lung. 
However, the appearance did not suggest miliao’' tuberculosis. Repeated X-ray films at 
suitable inteiarals revealed no change. X-ray films of the skull, stomach, spine, pelws 
were all normal. An electrocardiogram and orthodiagram were normal. A chest film 
taken after the patient had been in the hospital four months on the second admission 
showed still no change in the pulmonary lesions. Eye grounds and \'isual fields were nor- 
mal. Despite the ominous diagnosis of miliarj’’ tuberculosis, she continued to improve 
clinically, so much so that she was well enough to sign out of the Jiospital against ad\ace. 
She was referred, however, to the Phipps clinic but failed to return and contact has been 
lost. 

A re\lew of the sternal biopsj' was done and it was found that the bone marrow showed 
sereral circumscribed, partially confluent nodules of epithelioid cells with mostly elon- 
gated nuclei and a good many giant cells of the Langhans t}’pe, some of which contained 
star-like inclusions. There was no necrosis present. The blood forming tissue of the 
marrow appeared to be essentialh’ normal. There were a good many eosinophilic Icuco- 
cjdes in both the granulomata and the normal bone marrow tissue. A diagnosis of 
Bocck’s sarcoidosis was made. 

Comment: This patient is an e.xample of a situation that liappens not rarel.v 
in sarcoidosis — a diagnosis of miliarj’ tuberculosis is made; and, because of the 
quiescent clinical course of certain cases of chronic miliarj' tuberculosis, the dis- 
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tiRction is nol possible except by biopsy. It may be proposed, however, that 
these cases are in reality sarcoidosis. Certainly this could be maintained in 
those cases of chronic miliary tuberculosis in which the diagnosis is made almost 
solely on X-ray evddence. Hoyle and Vaizey (16) have published a monograph 
reporting 120 cases of chronic miliary tuberculosis. Yet in a fairly large pro- 
portion of such cases the diagnosis is not rigidly established, even at autopsy. 
Welch (17) reported a case and in his discussion comments on the possibility of 
some of these cases being sarcoidosis. 

This patient had hjT^erthyroidism and a tuberculous infection of the lung. 
There is no valid reason, however, for accepting the whole picture as tubercu- 
losis, as is sometimes done. Outstanding, too, was the marked hepato-splen- 
omegaly which was found very early in the course of the disease. Splenomegaly 
is somewhat more common than hepatomegaly. In 6 patients who were autop- 
sicd, Nickerson (18) found splenic enlargement in 5. Among Heisner’s (1) 35 
patients there was clinicallj’’ demonstrated enlargement of the spleen in 8. 

Case 5: 119427 Tlus patient was a 27 yearold Negress who was admitted from another 

hospital on September 21, 1942. Her chief complaints were shortness of breath and pain 
in the right upper abdomen. Two years prior to admission she had attended a NewYork 
hospital because of bilatcml swellings of the parotid glands. After various studies there, 
a diagnosis of sarcoidosis was made, although unconfirmed bj”- microscopical ewdcncc. 
One month prior to admission here, she was admitted to another Philadelphia hospital 
whercit was learned tliat she liad had episodes of chills, fever, sore throat, conjunctivitis 
and rhinitis since 1929; that she had a period of amenorrhea from Januarj’, 1941 to August, 
1912. A physical examination at that time revealed a slightly productive cough;mild 
adenopathy; discrete, red-black petechial sldn lesions; a granulomatous tjTie of chronic 
conjunctiwtis; firm, nontender bilateral parotid swelling with inflammation of Stenson’s 
ducts; nasal injection and discharge; moist rfilcs in both lungs; orthopnea and mild dysp- 
nea; generalized abdominal tenderness, especially in the upper quadrants; and hepato- 
megaly. 

Lnbonitorj* studies showed a blood protein level of 8.G \rith albumen 3.6 and globulin 
5.0 g. per cent. The A/G ratio was .75. A Wassormann test was ncgatir'c. An X-ray 
film of the lungs disclosed bilateral mottling but no endence of c.a%-ity. X-ray films of 
the bones of the hands were normal, while those of the abdomen demonstrated gallstones. 
A tuberculin test with 0.1 mg, of OT was negative, A biopsy of a supraclawcular IjTnph 
node revealed a tyiucal picture of Bocck’s sarcoid. 

Bhc was kept on the ward and sputa were ex.amincd repeatedly for tubercle bacilli. 
After 5 negative, 4 more succo-crirv specimens were positive and hence the patient was 
transferred to the Philadelphia General Hospital. 

On admission hero, the findings were all essentially ns above. The blood protein wa? 
9.2 total and alinimcn 2.7 with glolndin 6.5g, percent, gir-ing an A/G ratio of0.41. Spu- 
tum was po,sifi\-c for tulwrolo bacilli. All the b'onos of the hands .and feet were found to 
l>e normid on X-ray examination. The previously found disorcte mottled .shadon-s in both 
lung fields were still prc.senl without much change and the films were interpreted .a.s miliary 
tul onnilosis. Thera was mora marked fibrosm in tiio reeion of the left apex and no evi- 
dence of cavitation. 

Her phy.dcal condition raraainod etationniy for about a month and then .she .ricned out 
of the Im.spital mpiinst adrire. She wa.s traced back to another New York ho.spital where 
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she was admitted with far ndvaaced, bilateral ca\'iteiy tuberculosis of the lungs and with 
positive sputum. She w'ent rapidly downhill and died of pulmonary tuberculosis. An 
autopsy was not performed. 

Comment; Tliis patient is an example of a not uncommon outcome — death 
from rapidly advancing tuberculosis. This fact has often been put forth as an 
argument to suppoH the view that Boeck’s sarcoidosis is a benign form of tuber- 
culosis, that is, a noncaseating tuberculosis. In fact, except for the biopsy 
specimen, it would be difficult to maintain that the disease in this patient was not 
tuberculosis from the beginning. As frequently happens also, X-ray films were 
interpreted as miliary tuberculosis on several occasions, despite the total lack 
of confirmation as judged by the patient’s clinical status and course. That the 
tuberculosis w'as superimposed could be supported by the negative tuberculin 
test and the failure to find tubercle bacilli at fiist and the later development of a 
positive sputum and the beginning of a rapid decline to death. Unfortunately, 
a tuberculin test was not done following the appearance of a positive sputum. 
If positive, then such a test w’ould have delineated veiy well the onset of the 
tuberculosis process. 

This patient sliow'ed also the marked changes that occur in the blood proteins 
in some cases of sarcoidosis. She also had previously had Mikulicz’s disease and 
some skin lesions, but from the record it is difficult to evaluate the-se lesions since 
no biopsy was done of the skin. 


DISCUSSION 

The problem of etiology always arises whenever the subject of sarcoidosis is 
discussed. Is this a distinct disease entity or is it a form of tuberculosis, a be- 
nign form which can change under certain undefined circumstances into the tsqii- 
cal tuberculosis with wdiich w'e are familiar? 

The answer to this question can be determined neither by reading the litera- 
ture nor by studying case reports. There is a large group of cases, many with 
autopsies, in which there has never been found any evidence of tuberculosis de- 
spite rigorous search. It is difficult to lay these cases at the door of “benign 
tuberculosis” or even “atypical tuberculosis,” for nothing substantiates the in- 
clusion of tuberculosis in the diagnosis. Such a case is the second one of the 
group here presented. On the other hand, there is a group of cases, also with 
autopsy reports, w'here one is led to the conclusion that sarcoidosis developed 
into typical tuberculosis. Such a case is that reported by Rubin and Pinner (4). 
Certainly, however, in some of the cases in which transforrp.ation of the lesion is 
reported, it is not possible to completely exclude the possibility that tuberculo- 
sis was superimposed on the sarcoid lesions. Even in some of the autopsied cases 
of typical sarcoidosis there is found an old healed fibrocalcific or fibroid tuber- 
culous lesion that could account for the occasionally positive tuberculin tests. 
Furthermore, it is possible that a sarcoid lesion could so impinge on a healed 
tuberculous lesion as to destroy the capsule that keeps the bacilli pent up and 
thus to allow for the dissenaination of tubercle bacilli in the lung itself, or through 
the blood-stream to other parts of the body. Such a chain of events could well 


SAKCOIDOSIS 


175 


have taken place in the fifth case in this present group. (Such a chain of events 
has already been adequately demonstrated to occur in other diseases, that is, 
reactivation of healed or quiescent tuberculosis due to the superimposition of in- 
fluenza (19, 20, 21), nontuberculous pneumonia (22, 23, 24, 25, 26, 27), lung ab- 
scess, bronchiectasis and purulent lung infections (26)). 

In an article published in 1938, Pinner (3) reported on all the autopsies in the 
literature — a total of 18 — and he reviewed the literatme. In that paper he set 
up eight reasons in favor of the tuberculous etiology of sarcoidosis and crystal- 
lized the concensus of those holding such an opinion. Since then , Rubin and Pin- 
ner (4) have brought the subject up to date by reporting 25 more autopsies mak- 
ing a total of 43 autopsies in the literature. The second patient in the present 
series has not previously been reported. The following is a restatement (vith the 
writer’s comments) of Pinner’s eight points. 

(1) The demonstration of tubercle bacilli in sarcoid lesions: In a thorough search 
of the literature. Pinner was able to find 25 cases where tubercle bacilli were 
foimd in the lesions either by section, culture or animal inoculation and where the 
occurrence of frank tuberculosis was not also noted. The number of cases re- 
viewed in order to find these 25 positive ones is not stated, although it is stated 
that "the number of positive results is very small; the number of completely con- 
vincing positive results is insignificant.” 

(2) Histological characteristics: By this is meant the similarity of the sarcoid 
tubercle to the tuberculous tubercle. The differences between these tubercles 
is not emphasized and the fact that agents other thaii the tubercle bacillus can 
cause such a tissue reaction is passed over lightly. 

(3) Transformation of sarcoidosis into classical tuberculosis: In 3 of the 18 cases 
(3) death was due to tuberculosis. In 3 more tuberculosis was found to be 
present though not the cause of death. This makes an incidence in this group of 
33 per cent. It was the opinion of the pathologists who did the autopsies that 
the gross and microscopic examinations revealed evidence of transformation of 
one lesion into another. While this is offered as an argument in favor of tuber- 
culous etiology, actually this is the statement which is to be proved. 

(4) Anergy or the failure of patients with sarcoidosis to react to tuberculin: 
While this is usually adduced as a reason for the reverse view, Pinner holds that 
the anergy is so frequent as to be more than coincidental and therefore due spe- 
cifically to a deterring effect of the sarcoid lesions. But just why the latter, even 
though true, should be held as an indication of the tuberculous etiology is not en- 
tirely clear. He culled from the literat\u-e, mostly German, 3 large series of 82, 
46 and 100 patients with negative tuberculin reactions in 73, 62 and 72 per cent, 
respectively. Harrell (5) found 66 per cent of those tested were tuberculin-neg- 
ative. Longcope (2) found anergy in 85 per cent; Ivissmeyer (28) in 60 per cent; 
Martenstein (29) in 70 per cent and Reisner (1) in GO per cent of patients tested. 

(5) Disappearance of sarcoid lesions widi the development of frank tuberculosis: 
It has been observed by Ronchese (30), by Thomas (31) and by Schauniann (32) 
that in certain cases of sarcoidosis the lesions of the skin have disappeared with 
the development of positive tuberculin reactions, positive sputa and advancing 
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lesions in the lungs. It has also been observed (3) that the lesions noil regress 
in one organ and progress in another. Tlie conclusion is thus reached that sar- 
coidosis changes into franlc tuberculosis and that sarcoidosis is a phase of tuber- 
culosis which passes out of existence as the next phase appears. Regre.ssion, 
however, is a characteristic feature of sarcoidosis even vdthout the occurrence 
of franlv tuberculosis. Thus, Reisner (1) noted spontaneous regression in 7, 
or 50 per cent, of 14 patients who had cutaneous lesions, and regression in various 
organs was an outstanding feature in one-tliird of his whole group. 

(G) Serological data, aniicuiins and procuHns: Substances have been found in 
the sera of sarcoidosis patients which arc capable of either preventing the pro- 
duction of a t 3 '’pical tuberculin reaction in a Icnorni positive reactor, “anticutins,” 
or of enhancing such a reaction, “procutins.” Subsequently, Pinner, Weiss and 
Cohen (33) studied these substances and found them to occur in normal persons 
and in tuberculous patients in sufficient percentages to make their occurrence in 
patients with sarcoidosis of no diagnostic, etiological or pathognomonic signifi- 
cance. Pinner further studied some of the cases reported by Reisner (1) and no 
definite conclusions could be draum. It has been mentioned that many patients 
witli sarcoidosis have hyperproteinemia and globulinemia and a tendency to re- 
versal of the A/G ratio. One maj' speculate on the role of this altered protein 
metabolism as the explanation for the appearance of anticutins and procutins. 

(7) The simultaneous or successive occurrence of lesions definitely or probably tu- 
berculous: Pinner reports (3) that “some form of tuberculosis, coexisting ndth 
sarcoid, preceding, or following it, is reported in approximately 10 per cent of 
the cases.” The importance of this comment is that it was found in only 10 per 
cent. 

(8) The close similarity between sarcoid reactions in humans and in certain ani- 
mal species: Here, reference is made to the fact that rats react to infection nath 
tubercle bacilli with a lesion that looks and acts lilce that found in human sar- 
coidosis (34). There is no caseation, no reaction to tuberculin and there are anti- 
cutins in their blood sera. T^Tiile nothing is mentioned about it, one is led to 
assume that in animals the tubercle bacillus can be found within the sarcoid-lilce 
lesion, a situation which is distinctly different from that in human sarcoidosis 
where organisms are rarely found. 

And so it would appear that, though there is something to saj' about each of 
the eight arguments in favor of the so-called tuberculous etiology of sarcoidosis 
as presented by Pinner, many of these arguments may and have been used by 
the proponents of the nontuberculous etiology of sarcoidosis. The greatest ob- 
stacle to the acceptance of the tuberculous etiology is the easy possibility of tu- 
berculosis being superimposed on the sarcoid process. Longcope (2) has stressed 
the frequency with which patients with sarcoid develop superimposed infections 
like bronchopneumonia. Tuberculosis might well be included. 

In the overwhelming majority of sarcoid patients it is impossible to hold to 
tuberculosis as the whole disease or any part of it. This is true in the larger por- 
tion of autopsies. Hence in the total of 44 autopsies in the literature (including 
the one presented in this series) the presence of active tuberculosis or of tubercle 
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bncilli was clcU'ctwl in 11, or 25 per cent, of the enses, and in 5, or 11 per cent, 
was tuberculosis the cause of death. Certainly if the tubercle bacillus were the 
etiological agent it is not conceivable that it could remain undetected in cases 
such as the second of thi.s series where, there was wide-spread destruction of tissue 
and where a more than adequate search with multiple methods proved fi-uitless. 

Ilarrcll (5) h.ns undertaken an extensive investigation into the ctiolog)' of sar- 
coido.>:is through the .study of 11 p.aticnts with sarcoidosis. lie could reach no 
conclusion. 

I'liis question of etiology will be suitably .settled only when a sufilciently large 
series of sufTicicnfly well studied c.asc.s with autop.sy reports is on record. Early 
di.agnosis, adcqu.atc histological .and b.actcriological study, continuous and com- 
plete follow-up and postmortem cxamin.ations where death supcn’cncs will form 
the foundations in f.act for the more definite delineation of sarcoidosis either as a 
specific and individual di.‘:cnse entitj* or as a pha.so of human tuberculosis. 

SUMMAUY 

Four eases of sarcoidosis proved by biopsy and one additional case proved by 
autopsy arc reported in detail. Brief comments arc made on each. Tlie ques- 
tion of etiology is discussed and the main points that support tlie thesis that sar- 
coidosis is a form of tuberculosis arc restated. Each of these points is discussed 
from the point of view that sarcoidosis i.*: not a form of tuberculosis, this latter 
opinion being that of the author. 


SUM.MUO 

Conticnc cslc trabajo una rcscfia rainuciosa de cuatro eases de sarcoidosis 
coraprobados por la biopsia y uno mds comprobado en la autopsia, con breves 
comentarios accrca de cada uno de olios. Disciitese cl probleraa etioldgico y 
los principales puntos quo apoyan la tesis de quo la sarcoidosis constituye una 
forma de tuberculosis, analisdudosc cada uno de estos argumentos desde el 
punto de ^^sta del A., de quo la sarcoidosis no es una forma de tuberculosis. 
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ology of the Pennsylvania Hospital, for their interpretations of biopsy and autopsy findings. 
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RETARDANTS TO THE GROWTH OF TUBERCLE BACILLI 

The Effect of Caramelization on Growth 
H. J. CORPER AND C. CLARK 

In growing tubercle bacilli for diagnostic purposes, it is particularly pertinent 
that there be no i-etarding influences, either generally present in a good nutrient 
medium or distributed in local spots throughout the medium or on its surface. 

In a rather general way, attention was called to this matter in a number of pre- 
vious communications in which it was pointed out that drying of a good nutrient 
medium (1) could lead to erroneous deductions concerning its nutrient qualities 
or to the retarding effect of certain added ingredients upon the growth of the 
bacilli. It was also noted earliei- that paraffin or paraffin oils in a thin film on 
the surface of the medium could retard growth, partial!}" or completely, on good, 
solid, otherwise adequate, nutrient media, as well as on relativel}" poor nutrient 
liquid media (2) (from the standpoint of supporting growth from small plants). 
Thus it was indicated also that the addition of antiseptic or bacteriostatic sub- 
stances such as the dyes (gentian violet, malachite green) and other retardants 
in this categoiy would displa}" definite inhibitor}" effects 13) upon growth of 
small plantings, although apparently not perceptibly affecting heavy plantings 
on good nutrient media. It became evident from these studies that ordinarily 
considered inconsequential variations in media would be particularly important 
in assuring positive or maximum growth, especially of the slow gi'owing mam- 
malian tubercle bacilli 'which might not be significant otherwise. Such consid- 
erations also became pertinent within recent years with the advent of numerous 
new antibiotics. Claims for activity of these antibiotics were based mainl}" 
upon the retardation of the growth of tubercle bacilli on a relatively poor nu- 
trient medium, such as glycerol broth, Long’s nonprotein S}"nthetic asparagin 
medium or any similar simple s}"nthetic medium. 

Pertinent to the local retarding effect in a medium, and particularly emphasized 
by the greater preA"alence of poor grade eggs during periods of war and shortage, 
were the results noted frequently with all types of egg media. As the eggs be- 
came older, because of storage or otherwise, there was a tendenc}" toward the 
liberation of fatty substances which would either coat the surface of the com- 
pleted egg media after sterilization (being also more evident the longer the steri- 
lization) or would float on the water of condensation at the bottom of the tube of 
medium. Such retardation of growth, caused by the fatty materials in the water 
of condensation, is illustrated in figure 1. This picture shoAvs the absence of 
growth on a tube of malachite green egg medium received from the Kansas State 
Tuberculosis Sanatoriimi. An egg medium prepared from fresh eggs should be 
as free as possible of this oily surface effect to aA"oid retardation of growth, and 
only strictly fresh eggs are advised for the preparation of diagnostic egg media. 

' From the Research Department, Jsational Jewish Hospital, Denver, Colorado. 

“ This investigation was aided by a gift from Morton Jlay in memory of Florence G. 
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Another fault in the preparation of nutrient media for tubercle bacilli is Avell 
illustrated bj'- the retaixling effect noted upon the growth and yield of culture 
mass on simple sjmthetic nonprotein media, containing sugar in some form, 
which have been sterilized to the point of e^’■ident partial caramelization. In 



Fig. 1 Fig. 2 

Fig. 1. The retarding effect of fatty materials in a malachite green egg-potato medium 
upon the growth of human tubercle bacilli. A’ote the fat droplets on the surface of the 
medium at the lower part of the medium slant and the absence of appreciable growth as 
compared with the luxuriant growth above. 

Fig. 2. The retarding effect of caramelization of glucose upon the growth of human tu- 
bercle bacilli on a liquid medium. Xote the greater amount of culture mass after three 
Meek’s incubation at 37°C. on the control bottle at the left as compared with that on the 
bottle containing the caramelized medium at the right. 

illustration, such an experiment was performed using AA'ong’s malic acid non- 
protein liquid medium containing glucose. One part of the medium ivas pre- 
pared by mixing the ingredients completely"^ and then autoclaving the mi-xture at 
15 lbs. pressure (115°C. in the e.xhaust line) for one hour; while in the regularly 
prepared preparation, the medium constituents and glucose were autoclaved 
(sterilized) separately', the latter being added carefully after sterilization from a 
concentrated solution (20 per cent). The nonprotein sy'nthetic medium used 
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for these tests was that pi-cviously described by "Wong and M^einzirl (4) and con- 
sisted of tie following constituents: malic acid, 3 g.; ammonium hydroxide 
10 per cent solution, 12 cc.; ammonium citmte, 5 g.; monopotassium acid phos- 
phate, G g.; Eodiimi carbonate (an)iydi-ous), 2 g.; sodium chloride, 2 g.; magne- 
sium sulphate, 1 g.; ferric ammonium citrate, 0.05 g.; glycerol, 50 cc.; distilled 
water to malxc 1,00D cc.; and 10 g. glucose solution (added after sterilization). 
"While the Wong-Wcinzirl medimn prepared by adding the separately sterilized 
20 per cent gluco.‘=c solution was a clear pale straw color, that in which the glucose 
was added to the rest of the ingredients before autoclaving, though clear, had a 
very decided brorni tint caused b}' the caramelization of the glucose. The 
photograph, figure 2, illustrates the amount of growth obtained on the control 
nutrient medium (bottle on the left) after three weeks’ incubation at incubator 
temperature (37“C.), while tlic retarded growth on the caramelized medium at 
this same time is shown in the bottle on the right. At tlie one-month incubation 
period, the tubercle bacilli were separated from the liquid nutrient medium; and 
the}' were then dried vi vacuo at 50°C, to remove all moisture and, after dr 3 Tng, 
were weighed. Tlic following results illustrate the differences obtained in 
growth: Tlie jncld in dry weight fmoisture free) bacilli, obtained from the 
500 cc. caramelized medium in liter bottles, was 1.22 g. while the yield from the 
same amount of regular Wong’s nonprotein sjmthetic glucose medium was 3.29 g., 
an approximate loss of 2.07 g., or about 61 per cent in yield, as the rexult of the 
retardation resulting from caramelization of the glucose by the heat of steri- 
lization. 

CONCLUSIOXS 

It was the purpose of this study on the grow'th of mammalian tubercle bacilli 
to call attention again to the various important factors inlierent in the proper 
preparation of nutrient media for the diagnostic culture of tubercle bacilli (on 
good nutrient media) or for the production of optimum bacillary mass (on rela- 
tively poor sjmthetic nutrient media). It cannot be stressed too often that 
diagnostic egg culture media should be prepared from strictly fresh eggs and 
should be autoclaved adequately to assure sterility. Overautoclaving encour- 
ages the liberation of detrimental fatty materials from the egg which, when pres- 
ent on the siuface of the medium, tend to inlnbit the groui;h of the mammalian 
tubercle bacilli. Old eggs tend to have a greater preponderance of free fatty 
materials and are less easily sterilized and therefore become unsuited to the prep- 
aration of satisfactory diagnostic culture media for grovdng mammalian tuber- 
cle bacilfi. Likewise, in growing mammalian tubercle bacilli on liquid S 3 mthetic 
media, it is desirable to prepare these media in such a way a.s to prevent retarded 
cultures which result from the presence of inlnbitory substances formed either 
by excessive sterilization or by permitting caramelization of sugars to occur to 
any appreciable e.xtent. Such caramelization which may result from auto- 
claving of glucose (sugar) in the mixed media may retard the growth of mam- 
malian tubercle bacilli sufficiently to cause a deficit of about 60 per cent or more 
of the culture mass follomng four w'eeks’ incubation at 37°C. Aside from con- 
tamination of the medium, which must be avoided rigidly in growing mammalian 
tubercle bacilli, these detrimental effects in the media themselves are to be 
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guarded against carefully if successful and speedy development of the bacilli is 
to be attained. For this reason, constituents naturally contaminated, such as 
dairy products and milk, are not advised as adjuvants to nutrient media for the 
pmpose of growing mammalian tubercle bacilli for diagnostic or scientific pur- 
poses. 

CONCLTJ6IONES 

El propdsito de este estudio sobre el crecimiento del bacilo tuberculoso de los 
mamiferos, era Uamar de nuevo la atencidn sobre los diferentes factores impor- 
tantes inherentes a la preparacidn adecuada de medios nutritives para el cultivo 
para diagndstico del bacilo tuberculoso (en buenos medios nutritivos) o para 
la producci6n de masa bacilar dptima (en medios nutritivos sintdticos relativa- 
mente pobres). No puede recalcarse demasiado que los medios de cultivo de 
huevo deben prepararse de huevos perfectamente frescos 5'^ someterse al auto- 
clave en forma adecuada para asegurar la esterilidad. Un exceso de esteriliza- 
cidn al autoclave favorece la liberacidn del huevo de sustancias grasas perjudi- 
ciales, que al hallarse presentes en la superficie del medio, tienden a cohibir el 
crecimiento de los bacilos tuberculoses del mamifero. Los huevos ^^ejos suelen 
mostrar preponderancia ma5''or de materias grasas libres y son rads dificiles de 
esterilizar y por lo tanto, menos adecuados para la preparacidn de medios de 
cultivo satisfactorios para el desarroUo de los bacilos tuberculoses de los raami- 
feros. Igualmente, al cultivar bacilos tuberculoses de mamiferos en medios 
sintdticos liquidos, conviene preparar dichos medios de tal mode que no se 
presenten los cultivos tardlos debidos a la presencia de sustancias inliibidoras 
formadas, bien por excesiva esterilizacidn 0 por dejar que se acaramelen los 
azdeares en forma apreciable. El acaramelamiento que puede resultar de 
someter la glucosa (aziicar) al autoclave en los medios mbetos, puede retardar 
el crecimiento de los bacilos tuberculoses de mamifero lo suficiente para producir 
un deficit aproxunadamente de 60 % 0 mds de la masa de cultivo al cabo de 
cuatro semanas de incubacidn a 37 °C. Aparte de la contaminacidn del medio, 
que debe e\dtarse rigurosamente al cultivar los bacilos tuberculoses de mani- 
feros, hay que resguardarse cuidadosamente contra estos efectos perjudi- 
ciales en los medios mismos si se va a obtener el rdpido desarroUo del bacilo. 
For esta razdn los componentes natinalmente contaminados, tales como la 
leche y los lacticinios, no se recomiendan como complementos de los medios 
nutrientes utilizados para cultivar bacilos tuberculoses de mamifero para fines 
de diagndstico o cientificos. 
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TUBERCLE ENDOTOXOID (GRASSET) IN EXPERIMENTAL 
TUBERCULOSIS IN GUINEA PIGS 

WILLIARI H. FELDMAN* and H. CORWIN HINSHAW* 

The name “tubercle endotoxoid” has been proposed by Grasset (1) to desig- 
nate an extract prepared from cultures of smooth mammalian strains of Mycobac- 
terium tuberculosis by heating the bacterial cells at 60°C. for thirty minutes 
followed by repeated freeadng at — 30°C. After centrifugation the product is 
finally submitted in the presence of a hydrolyzed peptic mediima to the detoxicat- 
ing action of formalin. It is said to contain the water-soluble lipoid fraction of 
tubercle bacilli, small amounts of bacillaiy protein and perhaps traces of carbo- 
hydrate. 

The use of tubercle endotoxoid in the treatment of clinical tuberculosis has 
been reported by Grasset (1,2). In a report published in 1939 Grasset concluded 
that, on the basis of clinical, radiological and bacteriological criteria obtained bs’’ a 
study of 242 cases, “endotoxoid exerts a definite therapeutic action in tuberculous 
patients.” In another report published in 1944 (2) on the results obtained with 
endotoxoid in treating South African Bantu natives, further e^ddence of thera- 
peutic effect of tubercle endotoxoid on tuberculosis was presented. In early or 
moderately advanced tuberculosis, healing of the lesions by fibrosis was reported 
and there was frequently a reversal of a positive to a negative sputum. In some 
cases in which the disease was more advanced there appeared to be a transforma- 
tion of the soft, spreading tjqie of the disease to a chronic fibrocaseous or fibrotic 
tuberculosis, frequently with disappearance of tubercle bacilli from the sputum. 

In view of the reported therapeutic effect of tubercle endotoxoid in many 
different forms of clinical tuberculosis in man, it seemed important that the 
substance be tested \mder controlled laboratory conditions to deteimine its 
possible deterrent action on experimental tuberculosis of guinea pigs. 
Accordingly Dr. Grasset offered to supply the amoimt of the substance necessarj’’ 
for our experiments.® 


METHODS 

Sixty-four adult male guinea pigs, having an average weight of approximately 
600 g., were each inoculated subcutaneously with 0.001 mg. of a twenty-three 
das’" old cultiwe of the ^drulent variant of human strain tubercle bacUIi H37 
(H37Rv). The animals were caged in pairs and maintained on a standard 
laboratory ration. Twenty-four days after the animals had received the infecting 
dose of tubercle bacilli the 64 animals were divided into four groups, each con- 
taining 16 guinea pigs. Group 1 was composed of the untreated controls. In 
group 2 the animals were to be treated with tubercle endotoxoid onl 3 ^ Group 3 

* Dmsion of Experimental ^Medicine, Mayo Foundation, Rochester, hCnnesota. 

* Dmsion of Medicine, hlayo Clinic, Rochester, Minnesota. 

* Dr. Grasset suggested certain modifications of the experimental methods submitted to 
him for approval and also outlined the dose schedule to be followed. 
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\va!i t(» 1 k' tu’att'd with proniin, wliilo tho nnimuls in j;roup 4 were lo receive 
promiti :viul ttibercU- f'ndoto.voiii. 

D.ir'ujc; Till' tio n' ‘(’iicthiiv fur the nninuilfi that rcceivi d tuhcrck- c.nciotoxoid 
wari that au'c^cited hy Dr. (Ir.i'.ct. The material wa.s injected I'Uhcutniieon.'-ly 
twice' woehly (Tuc.-duy.'i and I'riday'O as fullows: fin t week, 0.1 cc. and 0,2 cc.; 
second week, 0.1 cr. and 0.0 cc ; tliitd week. 0.S rc. niul 1.0 cc.; fourth week and 
thereafter, 1.0 cc. and 1.0 cc. Tise dose jchcdulc for proniin was '100 mjt. given 
in tlie feed daily. 

Medication of the treated groups was started on the twenty-fourth d.ay after 
the animals had been inoculat<-d witli IuIktcIc b.acilli. Tfe.atnient was continued 
for a total of 1S2 day.s, at which time the .sujiply of tubercle endotoxoid wa.s 
exhausted. When trc.atmont was stopiied the e.xivriment wa.s terminated, 20G 
days after the animal-’ had received their infecting dose of tubercle bacilli. 

At the time of necrop.sy, tis.sucs from the lungs, liver and .spleen, the site of 
injection and the conti.'iaiouB lymph nodes were preserwd for subsequent hislo- 
pntholopjcn} sludy. 


nnsuLTS 

DurinR the period of infection, which, as mentioned previously, was 
20G day.s, the mort.ality rale in the re.spcctive groups was ns follows: group 1, un- 
treated controls, Sl,2 jicr cent; group 2, treated with tubercle cndoto.xoid only, 



81.2 per cent; group 3, treated with promin onl^’, 43.S per cent; group 4, treated 
witli promin and tubercle cndoto.xoid, 43.S per cent. The sun*ii’al ciin’cs for the 
respective groups arc shown in figure 1, 

Fmdvigs at necropsy: At the time of necropsy the grossly visible lesions of 
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tul>crculosis were recorded schematically. These observations are recorded 
diagrammatically in figures 2 and 3, according to the method previously described 
(3). 

Morphological evidence of effects of Ircatmcnl: The tissues collected at the time of 
necropsy were examined microscopically and the relative amounts of tuberculosis 
and the cliaracter of the lesions were determined. The results were expressed 



ENDOTOXOID 



Fig. 2. The amount and distribution of tuberculosis recorded diagrammatically at the 
time of necropsy in the group of untreated controls and in the group of animals treated with 
tubercle endotoxoid. (A black bar indicates that a particular animal died and the respec- 
tive numerals indicate the number of days of infection.) 

numerically according to a scheme described previously (4). A summary of this 
phase of the study is shotm in table- 1. 

The experimental data may be summarized briefly as follows: The highest 
mortality occurred in the untreated group and in the group that had been treated 
with tubercle endotoxoid alone. In each of these groups all but 3 of the original 
16 animals had died. The rate of survival in the other two groups was also 
identical; 9 animals in each of these groups were living when the experiment 
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PROMIN 



EKBOTOKOID + PHOMIN 



Fig. 3. The amount and distribution of tuberculosis recorded diagrammatically at the 
time of necropsy in the group of animals treated with promin and in the group treated with 
endotoxoid plus promin. (See figure 2 for explanation of symbols.) 

TABLE 1 


Average severity of tuberculosis in different anatomic situations expressed numerically; data 
based on histopathological examination of tissues 


CKODP* 

SPLEEN 

(siAxntuu 

35) 

LUNGS 

(UAxnnm 

30) 

LTPEE 

(UAXIMOM 

25) 

SITE or IK- 

OCCIATIOM 

(UAXIMtnt 

10) 

AVERAGE 
INDEX OP 
INTECTION 
(UAXIMOII 
100) 

Controls 

27.2 

18.4 

19.3 

9.3 

74.2 

Tubercle endotoxoid only 

31.1 

24.0 

20.2 

10.0 

85.3 

Promin only 

6.3 

6.3 

3.1 

2.0 

17.7 

Tubercle endoto.xoid plus promin 

2.37 

2.0 

1.87 

1.37 

7.61 


* Each group contained 16 guinea pigs. 


was terminated. Quantitatively and qualitatively the most severe tuberculosis 
occurred in the animals of the group that was treated with tubercle endotoxoid 
only. While grossly there appeared to be little difference between the amount 
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and character of the tuberculosis in the group that was treated with promin 
only and the group that received promin and tubercle endotoxoid (figure 3), 
microscopically there was evidence of a greater deterrent effect in the latter 
group than in the former. As sliovm in table 1, the munerical index of infection 
among the animals treated with promin was 17.7 as compared to an index of 
infection of 7.61 for the animals in the group that received both promin and 
tubercle endotoxoid."* The results show definitely that tubercle endotoxoid alone 
failed to exert any therapeutic or deterrent effect. 

COIltMENT 

Tlie results of this experimental study of the effect of tubercle endotoxoid on 
previously established tuberculosis of guinea pigs failed to yield the result which 
should be anticipated in view of the favorable clinical results reported by Grasset. 
Tlie conditions governing the clinical use of tubercle endotoxoid were markedly 
dissimilar to those that obtained in tuberculosis induced experimentally. The 
guinea pig has much less natural resistance to hmnan (or bovine) tubercle bacilli 
than is true ndth man. Furthermore the pathogenesis of experimental tubercu- 
losis offers many contrasts with tuberculosis of man which is acquired naturally. 

Under the conditions of the experiments reported, it was definitely established 
that the infection which had been induced experimentally was amenable to the 
favorable influence of promin, although the degree of therapeutic response was 
lower than in pre'sdously reported studies (5). Under the same conditions the 
infection failed to respond favorably to the administration of tubercle endotoxoid. 
The apparently increased efficac 5 ’’ of the combined treatment wth promin and 
tubercle endotoxoid can be correlated with the results reported by Steenlcen, 
Heise and Wolinsky (6), who noted that promin was more effective when com- 
bined mth vaccine therapy than when used alone. Tliis result suggests the 
desirability of further study of the sjmergistic effects of various fractions of the 
tubercle bacillus when given in combination vdth a chemotherapeutic agent to 
combat tuberculous infections. It is obvious that the data from these experi- 
ments are not adequate to pro\’ide comdncing evidence of the benefits of the 
combined administration of promin and tubercle endotoxoid. 

SUMMARY AND CONCLUSIONS 

Using tubercle endotoxoid furnished by Grasset, experiments were done to 
determine the effect of this substance on the couise of experimental tuberculosis 
in guinea pigs. Four groups of 16 guinea pigs each were utilized. All were 
inoculated subcutaneouslj’’ ndth 0.001 mg. of a human strain of tubercle bacilli 
(H37Rv). One group was untreated and serv'ed for controls. One group was 
treated twice weeklj’- for 182 da 3 ’’S with tubercle endotoxoid only; another group 
received promin orally for a like number of days and the fourth group received 
both promin and tubercle endotoxoid. The animals had been infected for 
twenty-four days before treatment was started. 

* The index of infection is based on the arbitrary selection of the figure 100 as representing 
the naaximal amount of tuberculosis possible in any one animal. 
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The data obtained provide e\ddence in support of the following conclusions: 

1. Tubercle endotoxoid failed to reveal any deterrent or therapeutic effects 
on tuberculosis previous^ established in guinea pigs. 

2. Concurrent treatment with promin of another group of experimentally 
infected guinea pigs resulted in definite suppression of the disease. 

3. Slightly more effective therapeutic results were observed in a group of 
experimentally infected tuberculous guinea pigs that received both promin and 
tubercle endotoxoid than were obtained in the group which received promin 
alone. 


BUMARIO y CONCLDSIONES 

Empleando endoto.xoide tuberculoso facilitado por Grasset, se realizaron ex- 
perimentos para determinar el efecto de esta sustancia sobre la evolucidn de la 
tuberculosis experimental en el cobayo. Tomando cuatro grupos de 16 cobayos 
cada uno, todos fueron inoculados subcutdneamente con 0.001 mg. de una cepa 
humana del bacilo tuberculoso (H37Rv), y se dej6 un grupo sin tratar, como 
testigo. Un grupo recibid endotoxoide tuberculoso solamcnte dos veces por 
semana durante 182 dias; otro grupo recibid promina por \da oral durante un 
niimero semejante de dlas, y el cuarto grupo recibid promina y endoto.xoide tu- 
berculoso. Los animales hablan sido infectados 24 dias antes de comenzar el 
tratamiento. ♦ 

De la informacidn obtenida se derivan las siguientes conclusiones: 

1. El endotoxoide tuberculoso no reveld ningiin efecto contrario o terapdutico 
sobre la tuberculosis pre\’iamente establecida en los cobayos. 

2. El tratamiento concurrente con promina, de otro grupo de cobayos infec- 
tados experimentalmente, resultd en la supresidn definitiva de la enfermedad. 

3. En un grupo de cobaj'-os infectados ex'perimentalmente, que recibid pro- 
nuna y endotoxoide tuberculoso, observdronse resultados terapduticos Hgeramente 
mds eficaces que los obtenidos en el grupo que recibid promina solamente. 
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NOTICE 

United States Public Health Service 
Tuberculosis Control Division 

Tvio Ncid Films Availahle on Administration of Mass Radiography Programs 

T\vo motion pictures on tuberculosis case-finding -ndtli miniature film mass 
radiography of the chest have just been completed for the U. S. Public Health 
Servdce, under the supervision of the Tuberculosis Control Division. The films 
demonstrate the techniques, the staff, procedures and equipment required for: 
(!) routine admission miniature film chest X-ray examination of all patients 
and personnel entering general hospitals; (S) miniature film mass radiography 
in communit}'- tuberculosis case-finding programs. 

These are teacliing and orientation films for an audience of professional, 
technical, or administrative persoimel, or trainees, in the fields of medicine, 
public health, and hospital care. The film prints are 16 mm. size, black and 
white, vith sound. 

EOUTIKE ADIUSSIOK CHEST X-RAT IX GENERAL HOSPITALS 

This film was photographed at University Hospital, Ann Aihor, Michigan. 
After an introductory statement about mass radiography by Dr. Fred J. Hodges, 
Professor, Department of Roentgenologj’’, the film shows the step-by-step 
sequence of routine miniature film chest X-raj’- seridce for all patients admitted 
to the hospital or clinic. Case histories are reenacted and the corresponding 
X-raj'' films shown, to demonstrate the efficiency and benefits of this sernce. 
Animated drawings are used to illustrate the operation of the phototimer, to 
present case-finding statistics, and to demonstrate the phj'sical arrangement 
of the admission chest X-ray unit. Details of record keeping, of film processing, 
interpretation, reporting, and filing are presented. The film demonstrates the 
danger of undiagnosed tuberculosis in hospitals. It highlights the benefits of 
early diagnosis for treatment of nontuberculous as well as tuberculous patholog}’' 
found in hospital patients as a gi'oup, when all receive routine chest X-ray 
examination. The compactness, simplicit}*, speed and efficiencj' of miniature 
film chest X-raj-- equipment are shown. Thi'oughout the film are many scenes 
demonstrating the advantages, benefits, and practicability of miniature film 
X-ray equipment and routine admission chest X-ra}’ service. 

TECHNIQUES OF GROUP CHEST X-RAT SERVUCES 

This film provides community health leaders and public health personnel 
with an up-to-date and detailed procedure outline for administration and opera- 
tion of miniature film mass radiograph^' case-finding programs. It features 
the basic and the newest developments in equipment and techniques. The 
film reenacts a conference attended by representatives of official and voluntarj' 
health agencies, professional groups, labor and management, and then illustrates 

1S9 
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the functions and responsibilities of each — ^before, during, and following a tj^iical 
mass radiograplty project. The second half of the fihn depicts an actual mass 
radiography project in operation — ^from the time it is first planned and scheduled, 
until it is completed and all reports tabulated. The major theme is the impor- 
tance of orgaruzation, planning, and teamwork. Photography and narration 
highlight all the details that must be carefully considered bj' the responsible 
administrative group and by the operating personnel. 

Loan and Piirchasc Data: After July 1, 1946, a print of each film vill be avail- 
able for short-term loan from Tuberculosis Control Di\ision Consultants in 
the District Offices of the U. S. Public Health Ser\nce. Prints may be purchased 
from Castle Films, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 


Routine admission chest X-ray in general hospitals S23.00 per print 

Techniques of group chest X-ray services S21.00 per print 
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Pulmonary Calcification and NcEative Tu- 
berculin Reaction. — The literature relating to 
the presence of calcifietl pulmonarj' lesions 
vrithout tuberculin sensitivity is reviewed. 
This tMie of calcification is p.articularb’ preva- 
lent in the eastern slope of the Jilississippi 
river basin ranging from 27 to S3 per cent in 
different states of this region. Only 10 to 50 
per cent of these calcific<l lesions are accom- 
panied by tuberculin sensitivity. Tlienbsencc 
of tuberculin allerg}’ in these instances lias 
been intcrjireted ns evidence for the non- 
specificity of the tuberculin reaction. How- 
ever, Gass obseired the development of calci- 
fied lesions in cliildren in Tennessee without 
concomitant tuberculin sensitirity. Since 
children in this section failed to react to coc- 
cidioidin, infection with Coccidiodcs immilis 
as the agent responsible for the calcification 
was avcluded. Independent!}’ of Palmer’s 
obsen’ation of the r61e of llistophsma cap- 
stilaium in pulmonaiy calcification, it was 
found in a study of ISl Tennessee children that 
the incidence of positive reactions to histo- 
plasmin is more frequently correlated wi th pul- 
monar}’ calcification than with positive 
tuberculin reactions. Thusattbeageof 5to9, 
C3 per cent had positive histoplasmin reac- 
tions, 38 per cent showed pulmonary calcifica- 
tions and only 14 per cent had positive tuber- 
culin reactions. In a known case of infection 
with Hisloplasma capsiilalum a positive 
reaction to histoplasmin developed. These 
observations do not axclude other agents as 
responsible either for the pulmonary calcifica- 
tions or for the positive histoplasmin reactions 
because of the possibilit}’ of cross reactions 
between x-arious fungi. They nevertheless 


suggest a possible ctiologic relationship be- 
tween benign histoplasmoses and pulmonary 
calcification mrd point directly to the likeli- 
hood that much pulmonary calcific.ation ob- 
scr\’cd in this region is of nontubcrculous 
origin. — Pulmonary Calcification in Negative 
Reactors to Tuberculin, A. Christie & J. C. 
Peterson, Am. J. Pub. Health, November, 
ms, 3S: B. Lyric) 

X-ray Findings In Negative Tuberculin 
Reactors. — Pliotoroentgenograms of 2,000 in- 
dividuals with negative Mantoux tests re- 
vealed presumably tuberculous lesions in 40 
cases (2 per cent). On closer ana1}’sis certain 
findings, such as hilar adenop.athies and wid- 
ening of the mediastinum, had to be consid- 
ered ns nontubcrculous. The remaining cases 
(0.25 per cent) were represented by tracheo- 
bronchial adenopathies, gangliopulmonary 
processes .and in^trations. Further studies 
in some of the latter cases showed, later on, a 
positive illantoux test, thus proving the 
c-vistence of a preallergic pliase. The overall 
results of these investigations showed that 
the preallergic phase has to be taken into con- 
sideration in age groups below 20 years; after 
this age it can be disregarded. In 196 cases 
pleural and pulmonarj’ changes were found, 
such as pleural thickening, indurations, cal- 
cifications, which could be considered as 
tuberculous sequelae. The negative tubercu- 
lin reaction in these cases can be interpreted as 
latent allergy (Saye), an expression of biologi- 
cal healing. The negative tuberculin test ac- 
quired great diagnostic importance in one case 
of pulmonary mycosis, in one case of bron- 
chiectasis and in one case of hydatid cyst. — 
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Imogen radiografica puhnonar de iorax de dos 
viil rcadorcs Jicgalivos a !a tuhcrculina, A. R. 
Gince & S. D. Martinez, Hoja tisiol., Septem- 
ber, 1944, 941 - — {L. Molnar) 

Negative Tuberculin Reactions. — Negative 
tuberculin reactions are obtained under TOri- 
ous conditions. First, in persons who have 
not had a tuberculous infection (normergj-). 
The number of such persons in countries of 
massive tuberculinization is small; the mci- 
dence of negative tuberculin reactions dimin- 
ishes with age. In persons who had been ex- 
posed to infection, or in presence of pulmonary 
findings resembling those usually observed in 
primary infection, a preallergic condition ma 3 ’’ 
be suspected. The incidence of this condition 
is certainljf small: in 2000 cases of negative 
tuberculin reactions the author has definitelj' 
proved the existence of a preallergic status in 
only 0.45 per cent. Finally, it has been dem- 
onstrated that with the biological healing of 
the tuberculous process positive tuberculin 
reactions may turn negative. Out of 269 
cases of negative tuberculin reactions there 
were 24 with the presence of calcifications. 
This condition is called “latent allergy” (Scaj'^) 
or “extinction of allergj'.” In these cases the 
tuberculin reactions are negative, but the 
individual has maintained a certain capacity 
to reaction, which is manifested bj’’ a shorten- 
ing of the preallergic condition after a new 
e.xposure. Latent allergy is called by some 
authors “secondary positive anergj%” in 
contrast to the secondary negative anergy 
which is said to be characteristic of the ter- 
minal stages of tuberculosis. The author’s ex- 
perience does not bear out the assumption that 
such a condition exists and he feels that the 
question should be reinvestigated. — Intcrprda- 
cion de las reacdones tuberculinicas negatives, 
A. R. Gines, Hoja tisiol., December, 1944, ‘fr 
S2o. — (L. Molnar) 

Loss of Tuberculin Sensitivity. — The case 
of a 13 j’-ear old boy is presented in whom a 
primary pulmonary tuberculosis had been 
diagnosed. The skin test was positive at that 
time, but repeated subsequent tests proved 


that the skin sensitixdty decreased progressive- 
ly until five years later the skin test was and 
remained negative . — Exlitietion dcs riaclions 
ttibcrculiniques apres wic primo-infcction, M. 
Ckevalley, Btdl. ct 7nim. Soc. mid. d. h6p. de 
Paris, 1940 , No. SS. — (G. Simmons) 

Hlstoplasmln Reactors. — ^Histoplasmin is a 
sterile broth filtrate of a culture of Histo- 
plasma capstdatum; blastomj’-cm is prepared 
from broth cultures of Blastomyces dermatit- 
idis, coccidioidin from cultures of Coccidioidcs 
immitis, and haplosporangin from cultures of 
Haplosporangitan parvim, a fungus causing 
pulmouarj'^ disease in wild rodents. Histo- 
plasmin injections had no toxic effecton guinea 
pigs and mice. Normal guinea pigs did not 
react to intracutaneous reactions of liisto- 
plasmin and blastomj'cin. Of 39 guinea pigs 
with axperimental histoplasmosis, 32 reacted 
to histoplasmin in a dilution 1 : 100; of the re- 
maining 7, 5 reacted to a 1 : 10 dilution. Nine 
rabbits with axperimental histoplasmosis re- 
acted to histoplasmin. Of S guinea pigs 
axperimentallj’’ infected vith Blastomyces dcr- 
rnatitidis, S reacted to histoplasmin, 7 to blas- 
tomycin and one to coccidioidin. Of 7 axperi- 
mentaliy infected with Coccidioidcs immitis, 2 
reacted to histoplasmin, and 6 to coccidioidin. 
Of 7 guinea pigs axperimentalty infected with 
Haplosporangivm partnim, 6 reacted to liisto- 
plasmin, 6 to blastomycin, 4 to coccidioidin, 
and 5 to haplosporangin. Of 9 rabbits uith 
axperimental liistoplasmosis, 9 reacted to his- 
toplasmin and 8 to blastomj'cin. One hun- 
dred and tbirty-sLx hospitalized persons, of 
whom 69 had atypical pulmonary lesions, were 
tested. Fifty-five (40.4 per cent) reacted to 
histoplasmin, 35 (25.7 per cent) reacted to 
blastomj'cm and 34 (25 per cent) reacted to 
both antigens. A positive liistoplasmin raac- 
tion may be due to sensitization to either 
Histoplasma capsulatitm, Blastomyces derma- 
tilidis or some other unknown antigenic agent. 
—Studies of the R6lc of Fungi in Pulmonary 
Disease. I. Cross Reactions of Histoplasmin, 
C. IF. Esnmons & B. J. Olson, Pub. Health 
Rep., November SS, 194S, 60: ISSS . — ((?. C. 
Leiner) 



ABSTRACrs 


23 


Albert Calmette.— A pliort biography and a 
moving tribute to Albert Calmette whoso last 
injmmtion to the author w.as, “My son, 1 am 
d>-ing. Take care of my wife. Do not leave 
for America. Fight for BCG .” — La imnu- 
mdad ardihsbcratlosa 1 / la vaatnadin con cl 
B.C.G., A. Sdenz, Rci'. tulxrc. Jlabatia, Jamt- 
ertf-MareJi, lP-'5, 9: fi . — (/?. KcffcT) 

BCG Vaccination.— During the last five 
years, increasing interest has been aroused in 
TOCcination. Recent work has proved the 
harmlcssness of BCG for man, but the ideal 
method of administration has been in doubt. 
Specific protection against ^•irulcnt infection is 
produced only when BCG vaccine is used 
parcntcrally. There isno biological test a\‘ail- 
ablc in man to disclose the degree of acquired 
protection. Earlier investigators have arrived 
at the conclusion that oral administration was 
of little value, there being onlj' 7.G per cent 
conversion of tuberculin reaction. Subcu- 
taneous injection was then begun in 0.25 mg. 
doses with re.«ultant axtensivo local necrosis; 
reduction of dosage to 0.01 mg. resulted in 90 
per cent tuberculin conversion in a three 
months’ period. Tliis method was still accom- 
panied by a 30 per cent incidence of suppu- 
rating abscesses of regional Ijunph nodes. 
Intracutancous injection of 0.01 to 0.05 mg. 
resulted in 93 per cent positive reaction in sk 
to seven weeks. It was necessary, however, 
to rcrvaccinate 23 per cent of these subjects 
before conversion occurred; the incidence of 
suppurating abscesses between 1939 and 1942 
was between 23.6 per cent and 10.4 per cent, 
respectively, by the use of this method. Birk- 
haug repeated tlie work of Rosenthal, using 
5 mg. per cc. of BCG rvith a series of guinea 
pigs, and found that the regional lymph nodes 
became palpabk' enlarged for five to six 
months after vaccination ; the tuberculin test 
became positive in all animals in four weeks 
and remained so for fourteen months. The 
degree of tuberculo-resistance was measured 
by infecting 12 animals uith 0.001 mg. of a 
highly virulent human tubercle bacillus and 12 
control animals. All animals were killed in 
eight weeks and their tuberculous lesions com- 


pared qunntitivcly according to the weight 
and volume of various organs. Control ani- 
mals presented advanced casoo-nccrotic lesions 
at the inoculation site and adjacent IjTuph 
nodes, numerous tubercles in the spleen and 
scattered tubercles in the liver and lungs. The 
a'accinated animals prcscntcrl a small infil- 
trated area at the inoculation site without ab- 
scess; there were slightly enlarged adjacent 
Ij-mph nodes and no macroscopic lesions in the 
internal organs or IjTuph nodes. Birkhaug, in 
19-10, was naxt encouraged to tran.sfcr the mul- 
tiple puncture BCG vaccination to man. A 
group of 246 adults and 3S children were vac- 
cinaterl by the use of an S-ncedled apparatus. 
The vaccine suspension contained 5 mg. BCG 
per cc. The initial traumatic swelling sub- 
sided in three to five doj-s and red papules de- 
veloped during the second week. In four to 
seven weeks, the pajrulcs began to desquamate 
and disappear without evidence of ulceration. 
Occasion.ally the axillarj’ IjTnjfii nodes on the 
vaccinated side were tender and palpably en- 
larged. When indMduals in an allergic state 
were vaccinated, the papules became intensely 
red and markedly elcratcd, later became con- 
fluent and pustulated and signs of intoxication 
became evident; 2 cases of crj’thcma nodosum 
are thought to have been provoked by vaccina- 
tion in allergic indirdduals. Of the vaccinated 
group, 93.7 per cent became tuberculin- 
positive in two weeks and 100 per cent became 
positive in four weeks and remained so for one 
year or more. In 1943, approximately 1,500 
persons were a-accinated bj-^ the percutaneous 
method, using the automatic apparatus. 
Ninety-eight per cent positive tuberculin reac- 
tions with 1 mg. OT occurred two months after 
vaccination . — Protective Valve of the Intra- 
cutaneovs and Pcrmtancous Methods of BCG 
Vaednation, K, Birkhaug, Acta mcd. Scandi- 
nav., 19/(4, 117: S74. — {E. E. Lofltis) 

BCG Vaccination. — The author, a former 
associate of Calmette, writes of the develop- 
ment of the bacillus Calmette-Gu6rin from a 
bovine tubercle bacillus cultivated upon a bile- 
enriched medium for 230 generations during 
three years. This bacillus Irnd lost all power 
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to cause disease in animals and man but was 
antigenctically similar to \nrulcnt tubercle 
bacilli. After innumerable animal experi- 
ments Calmette in 1921 began to give BCG 
orally to vaccinate the infants of tuberculous 
parents. The Pasteur Institute undertook 
the uide-spread distribution of BCG in 1926. 
In the ne-xt decade over one million French 
children were vaccinated. The total number 
of persons x-accinated in Europe, Asia and 
America is now over ten million. liVlnlc the 
oral route of vaccination is official in France, 
the subcutaneous, intracutaneous, multiple 
puncture and scarification methods arc used in 
some countries. Tlie efficacy of BCG is 
proved by numerous reports from all over the 
world which agree in showing a reduction of 
the mortalitj’ from tuberculosis among toc- 
cinated infants to one-fourth or one-fifth that 
of nom-accinated infants. The tuberculous 
mortality rates of vaccinated nurses, soldiers 
and medical students are most favorably influ- 
enced by BCG. — La vacunacidn praentia dc la 
tuberculosis por cl sus bases expert- 

mcnlales y su dcsarrollo actual, A. Sdenz, Ra<. 
iuberc. Habana, January-March, 1945, 9: SS. 
— (B. Kegel) 

BCG Vaccination. — A reriew of the work of 
the past two decades on antituberculous vac- 
cination with Calmette’s BCG in infants, ado- 
lescents and adults confirms its innocuousness 
and efficacy. The immunity it confers to both 
animals and humans is not absolute. The 
more rigorously the possibiUty of virulent m- 
feotion is excluded before and immediately 
after vaccination with BCG, the better are 
the results. It is the task of the future to 
examine nith exactitude the conditions under 
which aaiccinated persons develop tuberculosis 
and to determine the limits of BCG’s effective- 
ness. In North America, England and New 
Zealand, tuberculosis mortality rates are very 
low as contrasted with rates of 200 to 250 per 
100,000 in Central and South America. The 
adoption of North American control measures 
by Latin America is urged but these measures, 
because of their slow results, should be supple- 
mented by vaccination with BCG. If recent 


studies on the efficacy of revaccination every 
two to three years are confirmed we may ex- 
pect a decisive reduction in the tuberculosis 
mortality rates in the ne.xt twenty to thirty 
j'cars. — La vacunacion anlituhcrculosa dc Col- 
mclk-Guirin B.C.G. 1924-1944, L. Sdy6, Rev. 
iubcrc. Ilahana, January-Marcli, 1945, 9: 52. 
—[R. Kegel) 

BCG Vaccination. — ^The possibility of anti- 
tuberculous TOCcinatlon through the respira- 
tory' route was studied. Twelve guinea pip 
were held in small glass cages and exposed to a 
BCG aerosol (containing 0.06 to 0.07 g. baciih) 
for thirty to sixty minutes on one to three occa- 
sions. Fifty per cent of the animals showed a 
positive tuberculin test after forty-tluce days, 
75 per cent after fifty day's, and 100 per cent 
after eighty days. The tuberculin allergy', 
liowcver, proved to be of less than one year’s 
duration. In a simultaneous study vaccina- 
tion with BCG aerosol was attempted on 12 
cluldren under two years of age. The time of 
exposure was one hour in fractionated nebu- 
lizations of ten minutes. Each child received 
three sessions ndth one day'’s interval. The 
dose amounted to 0.09 g. or O.IS g. at each 
session. No subsequent complications were 
noted. All children had been kept under 
strict isolation at least five weeks before vac- 
cination and were not released before the ap- 
pearance of a positive tuberculin reaction. In 
4 cases the period of observation was insuffi- 
cient. One case showed persistently negative 
tuberculin reactions, even after three subse- 
quent intracutaneous administrations of 0.1 
mg. of BCG. One c.ase was discovered to have 
recrived a prerious dose of BCG and became 
tuberculin-poritive two weeks after x'aporiza- 
tion, a resffit winch permitted no conclusions. 
The 6 remaining cases showed appearance of a 
positive tuberculin reaction forty to a.xty days 
after inhalation of the stronger suspension, and 
appro-ximately five months after inhalation of 
the weaker suspension. In all cases the chest 
X-ray remained negative following vaccina- 
tion. — La vaedmiion antiiuberculeuse par les 
votes respiratoires. Airosols ct brouUards de 
BCG, J. Troisier, J. Le Melldier&J.Siffcrlcn, 
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A-nn. Inst. Pasteur, Jamianj-Februartj, 19U, 
70: SS . — ( F. Ldlcs) 

t 

Bucconasal Administration of BCG. — ^Tlre 
authors have modified the technique of Etch- 
emendigaray for bucconasal administration of 
BCG vaccine. They use 0.03 g. of BCG sus- 
pended in 3 cc. of liquid. Tliis dose is dhdded 
in three portions and given by spray vitliin a 
veek. Fifty-av children of more than 6 years 
of age were tested. Forty-tlnee children 
could be followed up. Of those, 37, or SG per 
cent, developed positive tuberculin tests in 
■ some cases after nineteen days, but generally 
around tire thirtieth day. This method com- 
pares favorably with the administration of 
BCG by mouth or subcutaneously and is 
hardly inferior to the intracutaneous or mul- 
tiple puncture method. It has a high power 
of allergization and it is not liarmful. But it is 
still not a practical method as it takes too long 
a time to apply the r'accine by spray and re- 
quires the help of at least one assistant. It is 
impractical for children under 6 years. The 
danger of inhalation of BCG vaccine by the 
administrating physician is pointed out. E.v- 
periments with this new method in 10 animals 
did not result in any aUergy within three 
months . — El melodo bucco-nasal de adminisira- 
cion de lo cacuna B.C.G., R. F. Vaccarezza, A. 
R. Arena & A. Brisco C., An. Cdted. de pat. y 
din. iiiberc., Jvne 1, 1944, 1S4- — (IF. 

Swienly) 

Pathological Changes Produced by BCG. — 
BCG was applied by the scarification method 
and the cellular processes at the site of applica- 
tion were studied. Slides made a few minutes 
after scarification showed the wound covered 
with numerous bacilli and in%mded by a Ijun- 
phatic fibrinous exudate. There was no cellu- 
lar reaction as yet. Five hours after scarifica- 
tion the appearance of poljmuclear leucocytes 
was noted. The wound was filled with a 
fibrinous coagulum containing part of the 
bacilli, the other part of which had been car- 
ried by the leucocj’tes towards areas of healthy 
tissue. Prom the third day^ on there was dis- 
appeanmce of leucocjdes, which were replaced 


by numerous monocytes containing bacillary 
bodies in a stage of multiplication. In the 
course of the second week the lesion showed 
enlargement through increase in monocytes 
and the appearance of numerous epithelioid 
cells. Giant cells and lymphocytes were noted 
at this stage. The bacillary bodies were intra- 
cellular and showed marked multiplication. 
From the third week on the munber of bacilli 
decreased through some unknown mechanism, 
although the lesion kept on enlarging up to the 
sixth week, consisting mainly of epithelioid 
and some giant cells. From that time there 
was retrogression. Eventually at the site of 
the scarification there was an absolutely intact 
epidermis with a few underlying fibroblasts. — 
Les modifications analomo-patliologigues pro- 
voquies par le BCG au niveau des scarifications 
culanies, J. Bretey, Ann. Inst. Pasteur, 
September-Ociober, 1949, 68: 4S9. — ( F. Leites) 

Treatment of Tuberculosis with BCG. — In 
order to study the effect of BCG administered 
by cutaneous scarification on guinea pig tuber- 
culosis, the following e-xperiments were done: 
(1) Twelve guinea pigs were infected with viru- 
lent tubercle bacilli. Eight of these were vac- 
cinated with BCG twice weekly. All animals 
were sacrificed after eight weeks. In the 
treated animals there was a slight retardation 
of the generalization of the lesions. (2) 
Twenty-nine guinea pigs were infected with 
virulent tubercle bacilli. Twelve of these were 
vaccinated with BCG on the first, fifteenth and 
tlurtieth da3^ AH animals were sacrificed 
after six weeks. There was no difference in 
the extent of tire disease between the treated 
animals and the control group. (S) Twelve 
guinea pigs were infected with rirulent tuber- 
cle bacilli. Seven of these were vaccinated by 
BCG two days later. The animals were sacri- 
ficed after eight weeks. There was no differ- 
ence between the treated animals and the 
controls. (4) Twelve guinea pigs were vac- 
cinated with BCG and five weeks later infected 
with xirulent tubercle bacilfi. Seven of these 
were vaccinated with BCG after two days, sk 
weeks, eight weeks and twelve weeks. The 
animals were sacrificed four months after they 
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had been infected. The treated animals had 
slightly fewer lesions in the liver and in the 
lungs than the controls. (5) Twenty guinea 
pigs were raccinated with BCG and ten weeks 
later infected with 'idrulent tubercle bacilli. 
Five of these reeeiA^ed 6 vaccinations with 
BCG in the following six months. Fi%^e ani- 
mals were vaccinated with heat-killed human 
tubercle bacilli. Five animals were treated 
with subcutaneous injections of BCG. Five 
animals remained as controls. All guinea pigs 
were sacrificed five months after thes’- had been 
infected. No difference in the extent of the 
disease was seen between the four groups. (G) 
TJie same e.vperiment was done on 20 guinea 
pigs with the only difference that they received 
subcutaneous injections of BCG. One group 
remained as control and three groups were 
treated exactly as those in the preceding e.x- 
periment. No difference was seen between 
the different groups. — Infivence exercie sw la 
tuberailqse du cobay e par le BCG administr6 
par sacrificaiions cidanies, L. Negro & J. 
Brcley, Ann. Inst. Pasteur, May-June, 1945, 
71: 161. — (G, C. Leiner) 

Sterilization of Tuberculous Lesions. — 
Sterilization of tuberculous lesions and extinc- 
tion of tuberculin sensitivity are never ob- 
served in the usual guinea pig experiments, 
even with minimal doses of virulent bacilli. 
Since tuberculosis of the guineii pig is invari- 
ably fatal, no conclusions should be drawn con- 
cerning any form of human tuberculosis and 
especially not the latent form of bacillary in- 
fection in man. It is only in this latter form 
that Saenz, Ameuille and Canetti have de- 
scribed a frequent sterilization of lesions. 
However, experimental tuberculosis of the 
guinea pig can be made comparable to latent 
tuberculosis in man by inoculating guinea pigs 
with extremely attenuated bacillary strains. 
Administration of BCG to guinea pigs was 
found to reproduce anatomically and clinically 
latent tuberculosis (by latent pulmonary 
tuberculosis is understood the presence of a 
primarj- comple.x in otherwise health}' indi- 
viduals). In the guinea pig e-xperiments 
carried out in collaboration with Canetti com- 


plete sterilization of lesions was found after a 
maximum of three months with a dose of 1 mg. 
of BCG, and after five months with a dose of 
10 mg. After a dose of 1 mg. of BCG it is rare 
that tuberculin sensiti\dty persists after a 
period of ten months. After 10 mg. the ex- 
tinction takes place between the fifteenth and 
twent3'-fifth month. There appear to be 
great indi\'idual variations in the time of dis- 
appearance of tuberculin sensiti^^ty in animal 
experiments, suggesting similar conditions in 
human tuberculosis. A rather long interval 
was found between the moment of sterilization 
of lesions and disappearance of tuberculin 
sensitivity. The lesions are found sterile from 
the third to fourth month on, whereas tubercu- 
lin reactiidty hardly dkappears before the 
tenth or twelfth month, often even much later. 
This fact leads to the conclusion that during 
a long period of its existence the tuberculin 
reaction has another substratum than the 
presence of Ih'ing tubercle bacilli in the organ- 
ism. Tliis substratmn might be some colloidal 
modification of the cellular protoplasma pro- 
duced by the sensitizing antigens, persisting 
long after the source of these antigens is e.x- 
hausted. It is probable that similar condi- 
tions exist in man. Latent tuberculous foci 
are usually sterile when the stage of calcifica- 
tion is reached, whereas the tuberculin reaction 
persists much longer. In view of this fact it 
becomes impossible to affirm that every 
tuberculin reactor may develop active pul- 
monary tuberculosis without new infection. 
In another series of experiments guinea pigs 
were treated as above and reinfected with a 
virulent strain after their tuberculin sensi- 
tinty had subsided. The reappearance of 
tuberculin sensiti\'ity was now markedl}' ac- 
celerated as compared to controls, and it was 
highly positive. These findings demonstrate 
that, after complete extinction of tuberculin 
sensitivity of the skin, there still persists a 
state of allergj' in the organism in the sense of 
a modified reacti\'ity. Thus, skin sensitivity 
to tuberculin is not the only expression of 
tuberculous allerg}'. The plienomenon of 
acceleration of resentization seems also to 
e.Nist in man as some obsen'ations indicate. 
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Itis finally empliasized that the above findings 
do not speak against the protective value of 
BCG, the protection created by the allergic 
state and the allergic state itself not being 
identical . — Qxtelqiies consicKrations exp6Tivien- 
lales siir les nolions do si6rilisalion dcs lesions 
inbcrcttlenscs, A. Saenz, Rev. dc la tuberc., 
19S9~JiO, S: lSSS.—{ F. Lcites) 

Intracerebral Inoculation of Tubercle Ba- 
cilli. — ^Ten young monkeys from Guinea were 
inoculated intracerebrally with 0.05 mg. of 
tubercle bacilli of various strains. No differ- 
ence was found in the pathogenic effect of 
human and bovine tjT^e bacilli. Death oc- 
curred with both strains three to four weeks 
after inoculation following a short period of 
prostration and somnolence. The local reac- 
tion appeared early and was of marked sever- 
itJ^ There was involvement of the major part 
of the meninges and the parenchjnna of the 
inoculated hemisphere. The cerebral paren- 
chjTna was the site of extensive cellular infil- 
trates consisting mainly of poljmuclear leuco- 
cides, forming real nodular abscesses which 
showed varjdng degi'ecs of confluence. No 
tiiiical tubercles were found in the paren- 
ch3Tua. Giant cells were rare or absent. 
There was no e\ddence of caseous necrosis. 
The vascular reaction was verj' marked consist- 
ing in new-formation of numerous capillaries 
and medium sized vessels in a state of dilata- 
tion and endothelial proliferation. There was 
marked proliferation of the glia elements. 
The accompanying meningitis, which was al- 
ways present, showed histologically a more 
tjT)ical picture of tuberculosis. There was 
histiocjdic and IjTnphocjdic infiltration with 
tubercle formation. Acid-fast bacilli were 
scant in the infiltrates consisting of leucocytes 
and more numerous in the histiocytic and 
epithelioid areas. Avian type bacilli produced 
a different reaction, the encephalitic infiltrates 
Consisting of histiocytes, Ijunphocytes and 
epithelioid cells. This strain did not produce 
any dissemination of tuberculosis to other 
organs. Animals inoculated with human and 
bo^ine tj’^pe bacilli showed tubercle formation 
in the tracheobroncliial Ijunph nodes, lungs, 


liver and spleen. Particular emphasis is laid 
on one case inoculated with a human tj^pe of 
verj' low \drulence, isolated from a case of 
lupus. A large multilocular abscess was 
found, consisting of leucocytes m the state of 
fatty degeneration, surrounded by a zone of 
sclerosis and a zone of cleavage. There was 
no histological evidence of tuberculosis and no 
acid-fast bacilli were found. The animal 
showed clinically no downhill course and was 
killed after six months for autopsy. An 
analogy is seen in this case to a certain number 
of cerebral abscesses in man which come to 
operation and in which histological and bac- 
teriological examination fails to demonstrate 
tuberculosis. The hjT)othesis is ventured 
th.at these abscesses may be due to tubercle 
bacilli of verj' low virulence, which have been 
gradually destroyed by local tissue reactions. 
— Sur Vinoeulaiion inlracfribrale de bacilles 
hibcrc^deuz et paratubercideux chez les singes 
infirievrs, I. Bertrand & J. Bablet, Ann. 
InsL Pasteur, March, 1942, 68: 175. — ( F. 
Leites) 

Tuberculous Infection with One Bacillus. — 
The problem was studied whether one single 
bacillus is capable of producing tuberculosis in 
guinea pigs. The experiments were carried 
out with the 'micromanipulator of Peterfi. 
The site of inoculation was an incision in the 
lumbar region. The bacilli which had been 
isolated under the micromanipulator were sus- 
pended m saline and injected with the micro- 
pipette. All aninrals had a negative tubercu- 
lin reaction at the onset of the experiment. 
Nine guinea pigs were inoculated with one 
bacillus and one animal received three bacilli. 
Tuberculin reactions were performed repeat- 
edly at regular intervals during the following 
three months. Five out of the 9 animals 
having received one bacillus developed tuber- 
culosis, the starting point of which w'as the 
site of inoculation as confirmed by autopsy. 
The tuberculin reaction became positive dur- 
ing the second month after infection. The 5 
other guinea pigs did not develop manifest 
tuberculosis but showed at^^sical allergic 
reactions as evidenced by a transitory and 
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attenuated tuberculin reaction. In one guinea 
pig the tuberculin reaction was doubtful. 
These animals were later utilized for other 
e.'cperiraents with adrulent infection and re- 
acted in the same way as vaccinated animals. 
— Exptricnccs d’infcclion par vn seal bacille 
tubcrculeux isoU au micromanipulateur, J. 
Bretqf, Ann. Inst. Pasteur, November^Decem- 
bcr, 1944, ^0: S57.—{ V. Leites) 

Variations of the Koch Phenomenon. — ^Tu- 
berculosis was induced in guinea pigs with 
0.01 mg. of human tjTje bacilli. After estab- 
lishment of tuberculin allergy the response to 
regularly repeated reinfections was studied. 
The interval between the reinoculations %’aried 
between one and eight weeks. The dose was 
0.1 to 1.0 mg. The following reactions were 
found: (1) In a small number of cases each 
reinoculation was followed by a tjT3ical Koch 
phenomenon. (S) More frequently an at- 
tenuation of the Koch phenomenon was ob- 
served, which was in some cases followed by 
its complete disappearance. (5) In a third 
group of cases irregularity of the reactions 
was noted, the animals reacting to the rein- 
oculations altematingly with a tii^ical Koch 
phenomenon and with a simple infiltration. 
The reason for these fluctuations could not 
be found. (4) Another group of animals re- 
acted on some occasions with a Koch phenom- 
enon, on others with the formation of an 
abscess containing tubercle bacilli. The con- 
clusion is dravn that the response to repeated 
reinoculations is variable and that the Koch 
phenomenon represents by no means a 
constant mode of reaction . — Les 7nodaUiis du 
phlnomhne de Koch au cours de la pbiode 
allergique de la tubcrculose du cobaye, P. Gas- 
iinel & H. Brocard, Ann. Inst. Pasteur, July- 
August, 1945, 71: 240. V. LeUcs) 

Lesions Due to Dead Tubercle Bacilli. — 
Intratesticular inoculation of guinea pigs with 
dead tubercle bacilli incorporated in vaseline 
oil produced pulmonary lesions of greater ex- 
tent than subcutaneous inoculation. The 
lesions produced by human and bovine strains 
were identical. After intratesticular inocula- 


tion of rabbits with dead botune bacilli death 
occurred witliin thirty to sixty dal's with 
massive pulmonarj’^ lesions consisting of large 
areas of caseation and hemorrhagic infiltration. 
The lungs were markedly hypertrophic. In- 
oculation of dead bacilli of tiie human type 
did not produce death and the pulmonary 
lesions were insignificant. With dead amn 
bacilli the pulmonary lesions were of moderate 
intensity, miliaiy and hemorrhagic in charac- 
ter. Death occurred frequently. The pul- 
monary lesions produced by all these strains 
resembled closely the lesions produced by the 
correspondmg bacilli in the living state. 
Separate injection of dead bacilli intravenously 
and of TOseline oil intratracheally, intraperi- 
tonealty, or into the testicle, often produced 
lesions wliich were in all respects comparable 
to the ones above described. These lesions 
developed even if tlie bacillagj’’ injection was 
performed from five to thirty days after the 
instillation of oil. Intratesticular injection of 
dead BCG in vaseline oil produced pulmonary 
lesions wliich were only slightly less extensive 
than those produced by dead bo\'ine bacilli 
of virulent strains. Intratesticular inocula- 
tion of li\dng BCG in oil had the same effect 
as dead BCG. Living human bacilli adminis- 
tered in the same way did not gii'e stronger 
reactions than dead human bacilli. It is 
concluded that the phj^sico-chemical constitu- 
tion is of the greatest importance in determin- 
ing the pathogenic power of tubercle bacilli. — 
Les propriitis pathogcnes des baciUes tubcrcu- 
leux morls, enrobis dans Vhuilc de vaseline et 
injcctbs par vote testiculaire. Lcur apport aux 
notions de sptcificiid et du virulence du bacille 
tubercideux, A. Saem & G. Canelli, Ann. Inst. 
Pastejtr, July, 1940, 6S: IS. — ( 7. Leites) 

Artificial Pleural Adhesions. — Many surgi- 
cal interventions require the presence of ad- 
hesions between the parietal and the lusceral 
layers of the pleura. Thoracotomy for pul- 
monarj’- abscess, hydatid cyst, the Monaldi 
operation, sometimes lobectomy and pneu- 
monectomy, cannot be performed vnthout 
there being pre\nous adhesions established. 
Chronic or recurrent spontaneous pneumo- 
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thorax, nonexpandable artificial pneumo- 
thorax as well as pleural exudates also make 
it necessary to obliterate the pleura cavity. 
Extrapleural methods to establish adhesions 
are based on the principles to irritate the 
serosa with certain substances or foreign 
bodies and cause a local inflammatorj^ reac- 
tion. The adhesions so obtained are generally 
partial. The intrapleural method may estab- 
lish a complete sjunphysis between the two 
layers of the pleura. This method is based 
on the principle of causing an aseptic pleurisy. 
This may be obtained by insufflation or injec- 
tion of powders, of biological products or 
irritating chemical substances. There is gen- 
eral consent that the more intense the reaction 
as shown by pain and temperature, the greater 
the danger of sudden exudates and pulmonary 
complications. If the reaction is slight, the 
adhesions are either too few or even com- 
pletely absent. It is necessary to withdraw 
the air by continuous suction immediately 
after installation of the irritating substance 
60 that both layers of the pleura stay in 
intimate contact. This is easy if the lung 
can readily be e.xpanded, but is difficult to 
obtain in the presence of fluid or if there is a 
thick fibrotic pleura. The authors have used 
iodized oil in a case of spontaneous pneumo- 
thorax and bronchopleural fistula with com- 
plete cure. In another case of spontaneous 
pneumothorax in an old syphilitic, quinine 
chlorhydrate and urea were successful after 
injections of blood, talcum and gomenol had 
been tried unsuccessfully. In a third case, a 
therapeutic pneumothorax was discontinued 
but the lung did not ree.\pand. Six injections 
of sodium raorrhuate established enough ad- 
hesions for obliteration of the pleural space. 
These observations show that the same sub- 
stance may be successfully employed in one 
case and may be unsuccessful in another. In 
all 3 cases, a more or less abundant exudate, 
which was well tolerated, preceded the pleural 
fusion. A reactivation of the tuberculous 
lesion by the irritating substance was not ob- 
served in the third case. The authors believe 
that persisting fluid in the pleural cavity makes 
an artificial pleural fusion impossible. A 


pleurisy udth effusion of long standing changes 
the structure of the pleura. A marked tol- 
erance is established against any substance 
introduced for irritating purposes. To obtain 
adhesions the concentration of these sub- 
stances would have to be so strong that serious 
damage would be done to the tissue. In these 
cases a thorocoplasty is me\dtable. — Conside- 
raciones sobre sinfisis pleural artificial, A. C. 
Arlagaveylia & L. E. Matos, Rev. de iuberc. d. 
Uruguay, November 4, i944, 12: SS7. — (IF. 
Swienty) 

Paratubercle Bacilli. — A comprehensive re- 
view of the literature on paratubercle bacilli 
is given . The original contribution consists in 
studies on the modifying effect of fatty sub- 
stances on lesions produced by paratubercle 
bacilli in laboratory animals (guinea pigs, rab- 
bits, wliite rats, chickens). Seven strains of 
paratubercle bacilli of different virulence were 
used. The first series of experiments were 
performed on guinea pigs with the bacillus P, 
isolated from the pus of a cold abscess. Sub- 
cutaneous inoculation of a culture of P bacilli 
in a dose exceeding 1 mg. produced the forma- 
tion of a small abscess which regressed spon- 
taneously without involvement of the regional 
lymph nodes. With doses over 20 mg. 
cultural studies sometimes revealed the 
presence of bacilli in the parenchymatous 
organs, but no definite lesions were found. 
Inoculation of the same bacilli emulsified in 
paraffin oil produced different lesions. The 
local abscess appeared earlier and was more 
marked. An ulceration developed ten to 
fifteen days later with formation of an enor- 
mous chancre, persisting for two months. The 
regional lymph nodes showed hypertrophy and 
caseation. The spleen was slightly hjper- 
trophic. The lungs showed granulations 
without caseation. The pus of the local 
abscess revealed numerous acid-fast bacilli. 
With intraperitoneal inoculation aqueous solu- 
tion of P bacilli produced very slight lesions 
vdthout tendency to dissemination. Inocula- 
tion of 1 to 5 mg. of bacterial culture in oily 
emulsion produced constantly very extensive 
lesions with subsequent death of the guinea 
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pigs within thirty daj's. The majority of the 
animals died between the eighth and fifteenth 
day. In all cases the blood culture was posi- 
tive for paratubercle bacilli five to six days 
after inoculation. Autopsy revealed consoli- 
dations in the lungs, caseous-pneumonic in 
nature. The tracheobronchial lymph nodes 
were hypertrophic and partly caseous. An 
abundant pleural effusion was always present. 
There was a marked peritonitis with formation 
of thick false membranes. There was hj^per- 
trophy and caseation of the mesenteric lymph 
nodes. All lesions showed the presence of 
acid-fast bacilli, often grouped around a drop 
of oil. hlixtures of paraffin oil and bacterial 
culture were also injected into the Ijunph 
nodes. Death occurred ndthin eight to thirt}'' 
days. The lungs showed similar lesions as 
with intraperitoneal injection. The Ijunph 
nodes showed massive caseous lesions. In- 
stead of injecting mixtures of bacteria and oil 
another series of experiments utilized the 
method of separate administration of these 
two substances. The result was the develop- 
ment of extremely extensive lesions at those 
points in the organism where bacilli and oil 
came in contact. Thus, subcutaneous injec- 
tion of oil and simultaneous intravenous 
injection of bacilli produced a large caseous 
abscess at the site of the oil injection with 
involvement of the limipb nodes. Necrotic 
granulation tissue was present in the lungs. 
Similar experiments were conducted with 
separate injection of oil and bacilli by various 
routes (intraperitoneal injection of oil nith 
simultaneous intravenous injection of bacilli, 
intraperitoneal injection of oil and intravenous 
mjeetion of bacilli two weeks later, intra- 
venous injection of bacilli and subsequent 
intratracheal injection of oil). In all cases the 
activating influence of paraffin oil was evident: 
the paratubercle bacilli were found to establish 
themselves and to multiply considerably at the 
site of the oil deposits, producing extensive 
caseous lesions. No similar lesions were 
found in controls in which oil alone or bacilli 
alone had been injected. Similar results as 
in guinea pigs were observed in the rabbit 
and the white rat. The chicken showed reac- 


tions of much lesser degree. Other fatfy 
substances than paraffin oil were also found 
to have a stimulating effect on the patho- 
genicity of paratubercle bacilli. Lesions pro- 
duced by paratubercle bacilli in the presence 
of fatty substances were found to have a rich 
bacillary content in contradistinction to le- 
sions produced by bacilli in aqueous solution. 
The stimulating effect on bacterial multiplica- 
tion was further confirmed by the following 
experiments: verj’- small doses of P bacilli 
emulsified in paraffin oil were inoculated. 
Aqueous solutions of 0.2 mg. and below did not 
produce any pathological effect; 0.02 mg. in 
oily suspension produced death between the 
tenth and twentieth day with caseous lesions 
containing numerous bacilli. Doses of 0.01 
and 0.0001 mg. rarel 3 ’' produced death of the 
animals, but they all showed puhnonaiy 
lesions rich in bacilli. The following assump- 
tions are made to e.xplain the mechanism of the 
stimulating effect of fatty substances on 
pathogenicity: (1) the oil extracts from the 
bacterial cell contain toxic substances of un- 
known chemical compodtion, (g) the incor- 
poration of bacilli in fattj’ substances produces 
a slowing of bacillary disintegration and a 
more prolonged absorption into the organ- 
ism, (S) increased toxicity of the bacterial 
effect due to additional irritation by the fatty 
substances themselves . — Contribulwn d Vilude 
des baciUes 'parahtberadeux. I. ProprieUs 
palhogbies, R. Laporle, Ann. Insl. Paslewr, 
November, 19i0, 6S: SS2. — ( 7. Leiles) 

Lesions Due to Paratubercle Bacilli. — 
Histological studies of lesions produced by 
paratubercle bacilli revealed a marked re- 
semblance with true tuberculous lesions. 
This analogy was still more outspoken if suffi- 
ciently virulent paratubercle bacilli were 
inoculated in oily suspension, or if the bacilli, 
administrated in saline, encountered in the 
lungs drops of oil, which had been introduced 
bj' another route. After parenteral inocula- 
tion the most important lesions w'ere found in 
the lungs. Liver and spleen were relatively 
little involved. (Guinea pigs, rabbits and 
rats had been used for these investigations.) 
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Tlie clemcaitaiy pulmonary Ic^^ion was found 
to be of an a'cudativc character with formation 
of pneumonic .nre;is of r-arious extent. The 
alveolar exudate consisted in the first stage of 
poljnuiclear cells, monocytes and large histio- 
cytic elements, the latter becoming more 
and more i)revalent. These histiocytes 
assumed in tlie course of the jxathological 
process often an epithelioid .aspect. They also 
were found to contribute to giant cell forma- 
tion. Foci of epithelioid and giant cells 
showed often the tj^)ical structure of a tubercle 
with a surrounding area of hanphocytes and 
plasma cells. These lesions were found to be 
very poorly vascularized and showed areas 
of caseous nccraas. At all stages numerous 
acid-fast bacilli were present in the lesions. 
There was a marked tendency towards hesding 
by fibrosis. Anotlicr comparison was made 
between paratuberclc bacilli and true tubercle 
bacilli: the cylological reaction of the peri- 
toneum was studied in the guinea pig after 
mtraperitoneal inoculation of (f) virulent 
borae bacilli, (5) BCG, (5) different strains 
of paratuberclc bacilli. Comparison of di- 
agrams indicating the time since inoculation 
and the cellular response showed that the 
general tendency of the reaction was the same 
in all investigated strains; (I) A first stage 
with predominance of pDlj-nuclcar neutrophil 
cells. Intensity and duration of this phase 
were fornid identical, regardless whether viru- 
lent or paratuberclc bacilli were used. (S) In 
the second stage the polynuclear cells were 
succeeded by monocytes with marked macro- 
phagic properties. (S) A period of Ijun- 
phocytosis followed, the duration of which 
depended on the virulence of the strain. In- 
oculation with a virulent strain produced very 
marked lymphocytosis which persisted until 
the death of the animal. With nonvirulcnt 
strams the Ijanphocytosis was of moderate de- 
gree and returned gradually to normal. — 
Coniribnticn a I’eltide des badllcs paratubercti~ 
Icux. 2. Bisto-ajiologie des lesions paratubercu~ 
Icvses, R. Laporie, Ann. Inst. Pasteur, Decem- 
ber, 1940. 6S: 415. —i V. Leites) 


Virulence of Bovine Bacilli. — Ex])oriments 
Tvere made with 5 strains of bovine tubercle 
bacilli derived from cases of liuman and animal 
tuberculosis. In analog)’ to the Calmette- 
Gudrin procedure regular transplantations 
were made every fifteen days on bile-potato 
medium and the modifications of virulence 
were studied. Besides the Icnown fact of 
progressiv’cly diminishing virulence in the 
course of these transplantations, a special 
phenomenon was noted consisting in a dis- 
sociation of pathogenicity for the guinea pig 
and the rabbit. Thus, after 30 to 50 trans- 
plantations these bovine strains became 
totally or partially nonpathogenic for the 
guinea pig, whereas they remained consider- 
ably virulent for the rabbit for a certain period 
of time. A second phenomenon was observed 
consisting in ivhat the author calls the “toxic” 
quality of the pathogenic effect on rabbits. 
Intravenous injection of bovine strains before 
transplantation on bile-potato medium pro- 
duces in the rabbit miliary tuberculosis, espe- 
cially of the lungs and kidneys. Inoculation 
with strains growing for more than one year on 
bile-potato medium produced death by 
tuberculosis of the “Yersin” type within 
twelve to twenty-eight days. On autopsy 
the lungs showed infiltrations in the interstitial 
tissue, consisting of poljTiuclear cells and 
histiocytes associated with intraalveolar 
edema. The kidneys showed simple “to.xic” 
nephritis. There was no evidence of miliar)’ 
lesions nnjTvhere, wliich are so characteristic 
of bovine infections in the rabbit. On the 
other hand, a resemblance is seen to the infec- 
tion of the rabbit W'ith the avian t)’i)e bacillus, 
Tvhich also produces fatal tuberculosis of a 
more toxic character without any formation of 
typical tuberculous lesions in the organs. — 
Modifications de la virulence du bacille tubercu- 
leux bovin au cours des rienscmenccments succes- 
sifs sur pomme de terre bilU, F, van Deinse, 
Ann. Inst. Pasteur, March, 1941, 66: 191 . — 
(F. Leiies) 

Tuberculosis in Cats.— Ten strains of tuber- 
cle bacilli were isolated from cats w’hich had 
died of tuberculosis. All colonies appeared to 
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be of the smooth tj'pe. After the fost few 
transplantations on potato glycerine medium 
the colonies developed badly or not at all. 
Only the three oldest cultures (ten and eleven 
months) gave rise to colonies of the rough type. 
The inten^al between inoculation and appear- 
ance of the first colonies averaged four weeks. 
All these features were taken as e%ddence that 
the isolated bacilli belonged to the bo\dne 
strain. However, the proof of intravenous in- 
jection in the rabbit could not be carried out 
because of external chcumstances. It is be- 
lieved that tuberculous infection in cats is 
almost exclusively of the bovine tj'pe and 
originates from ingestion of products contain- 
ing virulent bo^dne bacilli. The primary com- 
plex was mostly found in the gastro-intestinal 
tract. A re\dew of the literature is given cor- 
roborating this view. — Rccherchcs sur la fr6- 
gucnce dcs differents lypes dc bacillcs lubcrculeux 
dans Vinfection sponianic du cliat, J. Verge & 
F. Sentldllc, Ann. Inst, Pasteur, February, 
im, 68: lU.—i V. Leites) 

Attenuation of Tubercle Bacilli. — Experi- 
ments were performed with two strains of 
bovine and four stmins of human tjT)e bacilli 
regarding the attenuating effect of bile-potato 
medium. Transplantations were made every 
fifteen days, according to the usual methods. 
The pathogenicity of bovine strains was evalu- 
ated by subcutaneous inoculation in the guinea 
pig and intravenous injection in the rabbit. 
In all cases a progressive and considerable 
lowering of the pathogenicity was found after 
prolonged growth on bile medium. The de- 
crease of virulence developed gradually. At 
first there was progressive increase of the 
minimal lethal dose. Later, an identical mas- 
sive dose produced less and less severe infec- 
tion, the parenchymatous lesions becoming 
more circumscribed and showing increasing 
tendency towards healing. Finally there was 
a more and more strict blocking of the inocu- 
lated bacilli m the connective tissue and in the 
regional hunph nodes. However, the badlli 
conserved a pronounced capacity of producing 
local lesions. It is believed that the attenua- 
tion by bile developed the more rapidly, the 


weaker the pathogenicity of the strain at the 
onset of the experiment. Transplantations 
were carried out between the years 1927 and 
1940. A detailed protocol is given of the 
periodically repeated animal inoculations 
throughout tlie 3 '’cars, demonstrating the pro- 
gressive loss of virulence. Thus, in 1927, 0.01 
mg. of the bovine strain “Vallee” inoculated 
intravenously into the rabbit and subcutane- 
ously' into the guinea pig produced death in the 
animals after two and a half months. In 1940, 
after 192 transplantations on bile-potato me- 
dium, 1 mg. of the same stram was injected 
in the guinea pigs. The animals remained well 
and were killed for autopsy after seven to eight 
months. No ^^sceral lesions were foimd. 
There was a small abscess at the site of inocu- 
lation and a slight hypertrophy’ of the regional 
lymph nodes. Analogous results were found 
in all other experiments with growth on bile 
media. The bovine strain Yallde was furtlier- 
more cultured on potato medium in a 1 per cent 
solution of bile salts. The results regarding 
attenuation were comparable to those obtained 
on bile-potato medium. Attempts at anti- 
tuberculous vaccination were carried out with 
the attenuated strains. Four investigated 
strains (two bo\dne and two human types) all 
produced a definite resistance agamst a nru- 
lent reinfection, the results were however aoiri- 
able as to the degree of protection. The num- 
ber of transplantations on bile media did not 
seem to be relevant for the vaccinatuig power 
of the attenuated cultures. — Essais d’aUinua- 
iion de bacilles tuberculeux par culture sur 
pomme de terre bilUe, A. Boquel tt Mine. A. de 
Grolier, Ann. Inst. Pasteur, January, 194^, 
68: 5 . — ( V. Leites) 

S-forms of Acid-fast Bacilli. — Blood cultures 
performed in 2 cases of active pulmonary tu- 
berculosis in children yielded acid-fast bacilli 
resembling in form, size and cultural properties 
the S-form of tubercle bacilli. The culture 
was grown on egg medium according to the 
method of Lowenstein. These bacilli had 
numerous properties in common with tubercle 
bacilli: their inoculation produced tuberculous 
allergy in laboratorj’ animals, as evidenced by 
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tJic development of a positive tuberculin reac- 
tion. Furthermore, these bacilli produced 
tuberculin. Sldn tests performed with con- 
centrated broth filtrates and with tuberculin 
gave identical reactions. These bacilli were 
not of the aadan tj'pc, being nonpathogenic for 
the hen and the rabbit. Their main charac- 
teristic was their gencrallj’' low virulence. In 
the guinea pig subcutaneous injection of 0.1 
mg. produced no general nor local reactions. 
Subcutaneous injection of 1 mg. produced 
after two weeks a circumscribed nodule of pc.a- 
sizc, which showed no ulceration and went on 
to absorption. Inoculation of 10 mg. gave a 
more pronounced local reaction with formation 
of a caseous abscess the pus of which contained 
numerous acid-fast bacilli. Similar reactions 
were found in monkeys. The morphological 
resemblance of these S-forms with the true 
tubercle bacilli combined with their low adru- 
lence led the authors to investigations regard- 
ing their possible immunizing properties. 
Guinea pigs were inoculated subcutaneously 
and intraperitoncally with 1 and 10 mg. of 
S-tj'pe bacilli. Three months later they were 
given 0.01 mg. of a virulent human strain, 
which killed control animals after sixty to 
eighty das's. It was found that the immu- 
nized animals survived much longer. If they 
were killed four to six months after the ad- 
ministration of the virulent strain, some of 
them appeared completely free of tuberculous 
lesions, others were hardly affected. If ani- 
mals which have been immunized as above re- 
ceive an intrapulmonarj' injection of virulent 
bacilli, one observes several months later only 
localized caseous lesions in the corresponding 
lung with a tendency to fibrosis, but no dis- 
semmation is noted. Liver and spleen remain 
free. In conclusion the nature of the S-form 
bacilli is discussed. The question is left open; 
the authors are, however, inclined to feel that 
they do not represent a separate species but 
are rather closely related to true tubercle 
bacilli. — Uludc des propricUs paihoghnes et me- 
cinantes de bacilles acido-risislants de type S 
(lisse) isoUs du sang au cours de Vinfedion tu- 
heretdeuse dvoluiivc chez de jeunes sujeis, P. F. 


Armand-Dclille & 0. Gysin, Ann. hist. Pas- 
teur, January, Wtl, 66: B. — ( V. Lcilcs) 

Congenital Lung Malformations. — A classi- 
fication of congenital pulmonary malforma- 
tions based on embrj'ological criteria is pre- 
sented. The broncho-alveolar tree is of 
cndodermic origin. In thefirst phase of its de- 
velopment, approximately by the sixth intra- 
uterine month, the bronchial tree is canalized. 
In the second phase the terminal bronchi lose 
their epithelium and become the alveolar sacs. 
Thus the alveoli represent the terminal part of 
the bronchial tree, adapted for gaseous ex- 
change. Pulmonaiy malformations may be 
diffuse or local and are often associated with 
malformations in other organs. The X-ray 
diagnosis of pulmonary malformations is often 
uncertain because lesions of congenital or 
acquired nature may have a similar X-ray ap- 
pearance. The authors differentiate between 
malformations that are always congenital and 
those lesions that may be of congenital or 
acquired origin. Among the former we have 
the agenesis of lung caused by the absence of a 
main bronchus. In these cases there is gen- 
erally the absence of the pulmonary vessels on 
the affected side and they are often accom- 
panied by cardiac malformations. An incom- 
plete development of the bronchial tree is 
called hypoplasia of the bronchus. The arrest 
may occur at any stage of the bronchial de- 
velopment and correspondingly there are nu- 
merous and complex forms of malformations. 
Hypoplasia of a bronchus is usually associated 
with areas of broncho-alveolar agenesis and of 
bronchiectasis. The absence of one of the 
layers in the bronchial wall is called dysplasia. 
It is assumed that most of the cases of con- 
genital bronchiectasis are due to some kind of 
dj'splasia of the bronchial wall. The poly- 
cystic lung is a typical example of a process of 
congenital hyperplasia. The epithelial lining 
of the cysts is stratified, cylindrical, ciliated or 
nonciliated. Most cysts have no bronchial 
outlet. The clinical differentiation between 
polycystic lung and cystic or saccuiar bronchi- 
ectasis is difficult. Morelli has described a 
syndrome characterized by association of mal- 
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formations of various organs and sjfstems. 
Among the processes that may be congenital 
or acquired, there is the group of subpleural 
blebs; they ma 3 ^ be caused by scars or they 
maj’- occur as congenital anomalies. The 
X-ray appearance of tliese varieties of blebs 
is similar regardless of the underljing patho- 
logical changes. Onlj’^ histological examina- 
tion maj-- decide the etiologj>- in such cases. 
Another group of processes that ma}' give rise 
to diagnostic difficulties is that of bullous 
emphj'sema. The pathogenetic mechanism of 
this process may be inflammatoi^’- changes and 
scarring acting as a valve; in other cases d 3 ^s- 
trophia of the elastic tissue m some area of the 
lung is the cause of rupture of interalveolar 
septa; finall}', vascular changes with consecu- 
tive tissue damage may also cause a breaking 
do™ of elastic tissue and the formation of 
bullous emph 3 ’sema. The lung C 3 ’sts of bron- 
chogenic origin are frequentl 3 ' diagnosed as 
bullous emph 3 'sema because of similar radio- 
logical findings. The two processes show, 
however, sharpl}’- differentiated histological 
pictures: the lung C 3 'st has an epithelial lining 
with the presence in its wall of cartilage and 
muscle, wliile the wall of the bullous emphy- 
sema is formed b 3 '' connective tissue containing 
anthracotie pigment . — Classification de las 
alleradons congenitas del pulmon, P. Parriel ct 
C. Epifanio, Hoja tisioh, December, 1944t 
S07. — {L. Molnar) 

Lobar Pneumonia, — ^Untreated lobar pneu- 
monia in Holland is a milder disease than in 
the United States. Re^•iew of case histories of 
356 cases treated between 1930 and 1938 shows 
that the mean fatality rate was 14.3 per cent. 
In those under 50 s'ears of age the disease is 
usuall 3 ’ mild, and no cases of death were re- 
corded when the patient was under 50 and only 
one lobe was involved. The fatality rate rises 
sharpl 3 ’ with age so tiiat the mortaIit 3 ' in pa- 
tients over 50 is 43.5, whereas under 50 it is 
8.2percent. Even thoughno treatmentoCher 
than s 3 'mptomatic was given, complications 
were few. Emp 3 'cma was seen in 4.8 per cent 
of the cases, and pericarditis in 1.4 per cent. 
Sixtj' per cent of the patients had temperature 


drop b 3 '’ crisis before the eighth da 3 '. — The 
Course of Untreated Lobar Pneumonia in Hol- 
land, N. Luhscn, Ada 7ncd. Scandinav., June 
es, ms, 110 : 465. Marcus) 

* 

Obstructive Pulmonary Emphysema Asso* 
dated with Pneumonia. — Regional obstructive 
pulmonary emph 3 'sema in children following 
acute infections of the upper respiratory’’ tract 
has only recently been recognized as a clinical 
entit 3 ^ Two illustrative case histories are 
presented. The diagnosis depends upon the 
roentgenographic pictui-e, the clinical course, 
and the absence of physical signs. The X-ray 
picture is ty’pical, especially when the pulmo- 
nary fields are clear. There is an area of de- 
creased density surrounded by" an area of 
increased density. The margin is thin, dense 
and smooth. The area is usually" ovoid and 
frequently varies in size from time to time. 
The duration may" be weeks or occasionally 
months. The clinical course after the pneu- 
monic lesion has cleared is entirely" asympto- 
matic. The presence of signs or symptoms 
indicates secondary' complication, especially 
otitis media. No treatment is necessary" e.x- 
cept for that of complications. No correlation 
has been possible with autopsy findings be- 
cause of the usual benign course. Differential 
diagnosis must be made from lung abscess dur- 
ing the period of actual infection, from con- 
genital cy'sts, localized pneumothorax, dia- 
phragmatic hernia and tuberculous cavity. 
The mechanism involved is probably" the 
"cheek valve" ty'peof obstruction described by 
Jackson and Jaclcson. Hoover demonstrated 
the fact that obstruction to e.xpiration allows 
the lung to become emphysematous. Van 
Allen demonstrated that eninratory obstruc- 
tion to an entire lobe produced emphysema to 
that lobe, but that obstruction to smaller units 
did not lead to emphy'sema because of col- 
lateral air circulation. TJiercforc, obstructive 
emphysema is a lobar phenomenon unless 
something is present to interfere rvith collateral 
respiration. Collateral circulation of air is duo 
to the combined action of pores of Kohn and to 
direct diffusion of air through alveolar septa. 
Ogawa has shown by special lustological meth- 
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ods bj' which the sopta arc viewed in face ns 
well as in cross section that pores actually 
exist. Collateral circulation is prevented by a 
complete septum between lobules or bj' inflam- 
matorj' consolidation of the tissues at the 
border between the free and the obstructed 
portion of the lobe. During pneumonia con- 
ditions favorable to obstruction and to “check 
toIvc” obstruction of a bronchus arc present. 
The bronchus is blocked by a firm mass of exu- 
date or by viscid secretion, allowing air to flow 
in but not out. Eventual resolution probably 
occurs by slow diffusion or by removal of the 
initial obstruction. The length of time de- 
pends on the mechanism. Restoration to 
normal is eventually complete . — Obslntdivc 
Pulmonary Emphysema Assodaied with Pneu- 
monia in Childhood, J. Leopold & E. A. 
Kralzman, Am. J. Dis. Child., May, 

— (K. P. Boucol) 

Anemia and Hypoprotelnemla In Pneumo- 
nia. — Two cases are reported as illustration of 
the importance of specific supportive therapy 
of pneumonia in addition to specific antibac- 
terial treatment. Two patients with pro- 
tracted, bacterial pneumonia were treated with 
penicillin. In both patients severe and pro- 
gressive anemia and hypoproteinemia were 
present in spite of apparent bacteriological 
arrest of the infection. Large amounts of 
whole blood and plasma were successfully used 
to combat the anemia and hj^joproteinemia. 
In addition, the importance of the measures 
for the maintenance of optimum gas exchange 
in remaining functional lung tissue is stressed. 
— Anemia and Hypoproteinemia Complicating 
Severe Protracted Pneumonia: Treatment with 
Penidllin — Rdle of Spedfic Supportive Ther- 
apy in Recovery, S. H. Armstrong, Jr., A. C. 
England, Jr., C, B. Favour & I. H. Schein- 
berg, J. A. M. A., February 10, 1945, 127: SOS. 
~{H. Abeles) 

Etiology of Atypical Pneumonia (Part 11). — 
The isolation of a new virus from patients with 
atypical pneumonia, by inoculation of filtered 
suspensions of sputum or unfiltered suspen- 
sions of bacteriologically sterile human lung 


tissue into the amnion of chick embryos, has 
been described (Part I). Passage of the virus 
in chick embryos was successful, but no 
m.arkcd increase in %drulence was observed. 
The development of small pulmonary lesions 
in hamsters or cotton rats after intranasal 
inoculation of material from infected chick 
embryos was used as a means of detecting the 
presence of the virus. Passage of the agent in 
cotton rats or hamsters was found to be im- 
practiKiblc because of contamination with the 
respiratory viruses often present in these ani- 
mals. In the present paper the agent propa- 
gated in chick embryos is provisionally desig- 
nated as the %’irus of atj'pical pneumonia and 
some of its properties are described. Five 
strains of the virus were isolated from human 
material and adapted directly to the chick 
embryo. Two of the strains are reported in 
detail. The best growth of virus, as deter- 
mined by the results of intranasal inoculation 
in hamsters and cotton rats, resulted from 
material incubated for seven days or more on 
11-day chick embrj’os. The highest dilution 
of chick embrj’o suspension producing pulmo- 
nary lesions in the test animals was not over 
4 X 10“’. Dilutions of 10“^ infect chick em- 
brj'os. The mus was found to be unstable at 
room temperature and also lost acti\dty when 
stored in a dry-ice refrigerator (— TO'C.), un- 
less the suspension was kept in sealed glass 
tubes. It could then be stored for as long as 
fourteen months without complete loss of ac- 
tbdty. Filtration experiments showed the 
virus to be retained by collodion filters of 300 
to 336 mp average pore diameter, but passed 
filters of 366 to 400 m;j indicating a particle 
size of about 180 to 250 mp. To show that the 
lesions produced in the test animals by the 
virus of atypical pneumonia were specific for 
this agent and not caused by respiratory vi- 
ruses often present in hamsters and cotton 
rats, experiments in cross immunity were done. 
The atypical pneumonia virus produced pul- 
monary lesions in animals immunized to their 
own nonbacterial respiratory agents and, re- 
ciprocally, animals immunized with atypical 
pneumonia virus could still be infected with an 
animal respiratory virus. There resulted no 
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evidence of any cross-immunity. — Studies on 
the Eliology of Primary Atypical P7icumoma. 
II. Properties of the Virus Isolated and Propa- 
gated in Chick Embryos, M. D. Eaton, G. Mci- 
klejohn, TF. Fon Herick&M. Corey, J. Exper. 
Med., November 1, 194-5, 82: S17. — {J. S. 
Woolley) 

Etiology of Primary Atypical Pneumonia 
(Part III). — In this section detailed data on 
the neutralization of the virus of atj^jical 
pneumonia by serum from persons recovered 
from the disease are presented. The incidence 
of cold agglutinins and agglutinins for an indif- 
ferent streptococcus in the scrum is also dis- 
cussed. For the neutralization axperiments 
mactwated human seta were mixed with nor- 
mal horse serum to give various dilutions of the 
former. Equal parts of the active rnrus were 
then added to each tube. After standing for 
twenty minutes at room temperature for neu- 
tralization to take place, samples from each 
mixture were inoculated intranasally into ham- 
sters and cotton rats. The highest final dilu- 
tion of serum which completely prevented the 
appearance of macroscopic pulmonary lesions 
in the animals was taken as the end point. 
Significant increases in neutralizing antibodies 
were demonstrated in 42 of a total of 69 per- 
sons with a clinical diagnosis of primary atypi- 
cal pneumonia. In a specially studied group 
of 28 patients in which a significant antibody- 
increase was observed, the titrations showed 
increases of 4- to 64-fold. Eighty-three per 
cent of the acute phase titers were 4 or less, 
whereas in 86 per cent of the convalescent 
cases the titers were 16 or over. In the same 
group of 28 patients, 17 were tested for cold 
agglutinins and 11 of these were found positive 
with (maximum) titers ranging from 20 to 
1280. Agglutination with the indifferent 
streptococcus No. 344 was observed in 11 of 
the 28 cases, the titers varjdng from 10 to 40, 
a titer of less than 10 being considered 
negative. Preidously published data have indi- 
cated that m nearly all cases of primai-y atj'pi- 
cal pneumonia in w'hich streptococcal agglu- 
tinins are present, cold agglutinins are present 
also. Tills was found to be the case in the few 


tests in which both forms of .agglutinins were 
looked for. Most of the cases of atj^pical 
pneumonia included in the present study were 
from the Pacific Coast, but antibody increases 
were also found in 17 patients from the East, 
Geographical distribution apparently has no 
influence on the reactions to the disease. Pa- 
tients with pneumococcal pneumonia and 
pneumonia c.aused by influenza \-irus tjqie A or 
viruses of the psittacosis group did not have 
significant increases in neutralizing antibodies 
for the virus of atyTiical pneumonia. Cold 
agglutinins were present in 3 cases of type A 
influenzal pneumonia. Sera from persons 
with aU-pical pneumonia, when tested against 
the three most preralent respirator}' I'iruses 
isolated from cotton rats and hamsters, failed 
to neutralize these agents or showed no sig- 
nificant change in neutralization titer. It has 
been suggested that a toxic factor may partim- 
patc in the production of pulmonary lesions in 
hamsters and cotton rats by the agent em- 
ployed in these experiments. If this were the 
case the obsen'ed neutralization by human 
serum might be antitoxic rather than anthdral. 
However, the agent producing pulmonary 
lesions belmved more like a virus than a toxin 
and some e\-idence that the neutralization was 
not antitoxic was obtained in e.xperiments in 
which the convalescent serum and I'irus were 
inoculated into the anmion of chick embryms 
with subsequent passage to hamsters or cotton 
rats. The data presented in this paper indi- 
cate tliat patients with atjTiical pneumonia 
develop in their sera an antibody which pre- 
vents the appearance of pulmonary' lesions in 
hamstera or cotton rats inoculated w'ith mix- 
tures of convalescent serum and infected chick 
erabrj'o tissue. There is considerable ei'idence 
that the agent producing pulmonary' lesions is 
a -virus .and not a toxin.-^tadiM on the Eti- 
ology of Atypical Pneumonia. HI. Specific 
Neulralizalion of the Virus by Htman Scrum, 
M. D. Eaton, TF. T^'mi HenU-efc G. Mciklcjohn, 
J. Exper. Med., November 1, 1945, S3; S29, 

{J. S. Woolley) 

Transmission of Virus Pneumonia. The 
Qrndrome of atypical pneumonia may be pro- 
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diicod by bnclcriu, rickettfins, fungi and vi- 
rurcs. in the mnjority of capes, however, no 
cliologic relationship to these known agents 
has been demonstrated. Experiments were 
undertaken to study the transmission of pri- 
marj* atypical pneumonia to human volunteers 
by means of bactcria-freo filtrates. Forty-two 
men were segregated in individual rooms. 
Strict isolation technique and quarantine were 
observed during the ciglibwcck course of the 
experiment. The inoculum consistc:! of spu- 
tum and throat w,ashingsobtainc<l from experi- 
mentally produceil eises of ntypieal jmeumo- 
nia. Eacli m.an received a total inoruluni of 
10 cc. in three equally divided dose.s. The 
material was sprayed into the nose and throat. 
Three of 12 men who had received inoculum 
filtered through sintered glass and Sciti filters 
developed atypical pneumonia. Three of 12 
men inoculatcil with untreated material de- 
veloped ahTiic-al pneumonia. No case of 
pneumonia developed in IS men who Iiad re- 
ceived autoclave*'! inoculum. Tlic apiicar- 
nnee, development and regrcs,«ion of the pneu- 
monic lesions had a striking similarity to those 
seen in the naturally occurring disease. Cold 
agglutinins were found in the scrum of 5 of the 
6 cases of pneumonia. — Transmission of Pri- 
manj Alupical Pneumonia to Human T'ohm- 
(cers, Commission on Aatlc Rcspiralori/ 
Diseases, Fori Bragg, North Carolina, J. A. 
M. A., January SO, 10/, 5, 127: 1/,G . — (//. 
Abdes) 

Virus Pneumonia In Infants. — Epidemics of 
xdrus pneumonia in infants have been obscrv’cd 
at four-year intcnrals in Minnesota . Prema- 
ture infants were particularly susceptible. 
The signs consist of dyspnea, cyanosis, a white 
mucoid secretion on the back of the pharjmx 
and a few rUlcs over the involved lung portions. 
Numerous inclusion bodies are found in the 
epithelial cells obtained from the pharjaigcal 
smear. These bodies are also found in the 
bronchial, bronchiolar and alveolar epithelial 
cells at postmortem examination. Pooled 
adult scrum in 2.5 to 30 cc. doses, repeated once 
or twice, has been found of benefit, as well as 
the administration of adrenal cortical extract. 


Oxygon in high concentrations, preferably by 
tent, is the most important supportive treat- 
ment. — Third Epidemic of Primary Vinis 
Pneumonitis among Infants in Minnesota, J. 
M. .•It/firf!,';, Journal- iMiicd, May, 19/, 5, 6S: 
192. — (II. Marcus) 

Pulmonary Complications after Tonsillec- 
tomy. — Lung complications following tonsil- 
lectomy arc ])robably not duo to the aspiration 
of infected material at the time of operation. 
A review of 1,020 tonsillectomies at the Uni- 
versity Clinic of Bcmc, Switzerland shows that 
the incidence of complications was highest in 
operations performed under local anesthesia 
with the patient in the semi-upright posture. 
Eight postojicnitivc complications were ob- 
Ecn-cd in 513 cases operated under local anes- 
thesia. The remainder of the cases were done 
under ether anesthesia and no complications 
were observed. Blood and saliva raach the 
trachea of tonsillectomy patients with somo 
regularity. It could be aspirated from the 
trachea in GO to SO per cent of patients w'ho 
had general anesthesia and in 38 per cent of 
p.aticnt.s who had local anesthesia. Yet the 
latter group had the complications, and these 
arc seen as frequently in the upper lobes as 
in the lower lobes. It is likely, tlicreforc, that 
the infection reaches the lung by way of the 
blood-strc.am. Of the S cases obseiwcd, 0 had 
bronchopneumonias, one a lung abscess .and 
one developed rapidly progressive tuberculosis. 
All but the latter cases did well on sulfonamide 
therapy. The earliest constant sign of pul- 
monary complication is postoperative fever 
starting from the second to the fifth day, and 
the routine measure of X-r.aying the fcbrilo 
cases will aid in early diagnosis. The inci- 
dence of postoperative complications can be 
expected to rise if tonsillectomy is performed 
shortly after a recent tonsillitis or peritonsillar 
abscess. — Ober lAingcnkomplikalioncn nach 
Tonsillektomic, L. Ruedi, Schweiz, mcd. 
Wchnschr., May 5, 19/iO, 75: SS9. — (H. 
Marcus) 

Acute Putrid Lung Abscess. — One hundred 
and seventy-two cases of acute putrid ab- 
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scesses of the lung have been operated in the 
past sixteen years at the hlouut Sinai Hos- 
pital. Acute putrid abscesses arc due to 
aspiration of infective material. The abscess 
develops usually within two weeks, is usually 
single, and the pleura over the abscess is usu- 
ally obliterated. An abscess is called acute if 
it is less than six weeks old. After that time 
usually additional lesions appear, which make 
the results of the operation less satisfactory. 
Indications for operation are: severe toxemia, 
unusuallj' large abscess, invasion of the pleura, 
stationary small abscesses, poorl}' draining 
abscesses, sustained fever, intensely fetid spu- 
tum, diabetes. For exact localization of the 
abscess roentgen films should be taken in vari- 
ous positions; the “spot” method b 3 ’ Rabin is 
always advisable. In most cases the one- 
stage operation was performed, consisting “of 
the e.xposure of pleural adhesions bj’ a limited 
excision of a segment of one rib (in most cases), 
incision through adhesions at their densest por- 
tion (at which place the bulge of the abscess 
will often be noted), disclosure of the abscess 
by aspiration, its unroofing by excision of the 
thin compressed shell of overl 3 ing lung, and 
the visualization and gauze tamponade of the 
abscess ca%it 3 ’’ and all its recesses.” The 
operation is followed by immediate general 
improvement. There were 4 deaths in 172 
operations. The broncliial fistula should be 
maintained until the patient is completely free 
of symptoms and the infiltrations have disap- 
peared on X-ray examination, which usuall 3 '’ 
takes four to eight weeks. Sometimes a plas- 
tic procedure is necessary for the closure of the 
cavity . — Acute Putrid Abscess of the Lung, H. 
Neuhof, Surg., Gynec. & Obst., April, 1945, SO: 
S51 . — (<?. G. Leiner) 

Shut-off Pulmonary Abscess. — The diagno- 
sis of putrid lung abscess is frequently not 
made due to the absence of foul sputum. It is 
believed that this is caused by occlusion of the 
draining bronchus. This variety is called 
“shut-off abscess.” The etiology of shut-off 
putrid lung abscesses is the same as that of 
other putrid lung abscesses. The 3 ’ invade the 
pleura more often than do abscesses with foul 


sputum. They can perforate into a bronchus. 
The main simiptoras are cougli and axpectora- 
tion ; both ma 3 ' vary greatly or m.ay be missing 
complctel 3 % Pain due to pleural involvement 
is usunll 3 ' present. The pha'sical e.xamination 
is not of much help in making the diagnosis. 
The roentgenological examination reveals per- 
sistent pulmonar 3 ’^ infiltration, but is of no aid 
in differentiating between a putrid and non- 
put rid abscess. The diagnosis is difficult and 
only possible if alw.a 3 's kept in mind. Ten 
cases of sliutroff pulmonar 3 " abscess were seen. 
In 5, foul sputum was e.xpectorated between 
five and sixteen weeks after the onset. In 4, 
foul pleural fluid was aspirated. In one case 
the diagnosis was made at autops}'. Opera- 
tion is indicated for shut-off pulmonar 3 ’’ ab- 
scesses . — Putrid Pulmonary Abscess without 
Foul Sputum: {Shut-off Pulmonary Abscess), 
D. Stats & H. N^cuhof, Arch. Int. Med., Sep- 
tember, 194-5, 76: 154 - — ((?- 0. Leiner) 

Lung Abscess — Two hundred and forts'- 
four cases of lung abscess seen between 1932 
and 1943 are renewed. The most common 
localization of the abscess was in the right 
lower lobe, followed in order b 3 ’ the left lower 
lobe, the right upper lobe, the left upper lobe 
and the right middle lobe. Fort 3 '-one ab- 
scesses developed after tonsillectom 3 ’ under 
ether anesthesia and 27 after abdominal opera- 
tion under general .anesthesia. In 157 cases 
(65 per cent) tlie lung abscess followed pneu- 
monia. Other causes were; aspiration of 
foreign bod 3 '’, subphrenic abscess, congenital 
c 3 'stio disease, encephalitis; in 7 cases tlie 
cause was unknown. In S children it was 
caused b 3 ' aspiration of a foreign body. Cul- 
tures of sputum, of material obtained b 3 ’’ bron- 
choscopic aspiration and of material from the 
abscess revealed pneumococci in 27 per cent 
of the cases, Staphylococcus aureus in IS per 
cent, fusiform bacilli in 17 per cent, hemolytic 
streptococci in 14 per cent. Micrococcus catar- 
rhalis in 12 per cent and spirochetes in 5 per 
cent. The earliest and most frequent S 3 Tnp- 
tom was cough. Foul sputum was present in 
SS.6 per cent of the patients, odorless sputum 
in 11.4 per cent, hemopt 3 ’'sis in 57.S per cent, 
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chills and fever in 90 per cent and chest pain in ' 
94 per cent. There were 154 male and 90 
female patients, 20S adults and 36 children. 
The duration of the disease was from three 
weeles to nineteen years. Possible preventives 
of lung abscess following surgeiy are: (a) good 
care of teeth before a contemplated operation; 
(6) avoidance of strong sedatives before and 
after operation; (c) frequent aspiration of the 
trachea and bronchial tree by nasal catheter; 
(d) encouraging of patient to cough after 
operation; (c) aarly aspiration bronchoscopy in 
postoperative atelectasis. In acute cases, that 
are of less than two months’ duration, surgical 
drainage is advised. Of 110 acute cases, 63 
had surgeiy and 47 no treatment other than 
bronchoscopy; of 134 chronic cases, 101 had 
surgery and 33 no treatment but bronchos- 
copy. A lung abscess that seems not to be 
draining adequately through a bronchus 
should have e.\ternal drainage. Cautery with 
rmroofing the cavity was done in 97 cases. In 
cases in which the lung is adherent the opera- 
tion is done in one stage. A two-stage opera- 
tion was necessary in 50 per cent of the cases. 
Thoracotomies for empyema were done in 37 
cases. Lobectomy was done in 2S cases, pneu- 
monectomy in 2 cases; they were done when 
the cavity did not heal witliin six months after 
the cauterj' operation. Postoperative com- 
plications were: hemorrhage, spill-over, em- 
pyema, septic spread to other parts of the 
body. Of the 164 patients who vmderwent 
surgical treatment, 62 per cent improved, 38 
per cent died. Of 80 patients treated by 
bronchoscopy, 61 per cent improved and 20 
per cent died . — Lung Abscess: An Analysis of 
£44 Cases, A. E. Valle, Surg., Gijnec. & Obst., 
September, 1945, 81: 27S. — (G. C. Leiner) 

Pneumonectomy in Pulmonary Suppuration. 
— A 9-year-old girl was seen who had been 
coughing since a pertussis infection at the age 
of four. X-ray examination showed infiltra- 
tions in the left midlimg field. The sputum 
was negative for tubercle bacilli. Bronchos- 
copy revealed no stenosis but purulent secre- 
tion from the left lower lobe bronchus. A later 
roentgenological examination showed atelec- 


tatic foci in the upper part of the left lung field, 
and pneumonectomj'’ was therefore decided 
upon. Ten days before the operation pneumo- 
thorax was induced on the left. Broncho- 
scopic aspiration was done shortly before the 
operation. The operation resulted in com- 
plete cure. The findings at the pathological 
e.xnmination of the removed lung were: bron- 
chiectasis and fibrosis in the lower lobe; in the 
upper lobe, pulmonary infarcts which probably 
had occurred during operation . — Suppuration 
broncho-puhnonaire et pneumonedomic, J. P. 
Roger, J. M. Lemieux, G. L. Colt & L. Rous- 
seau, Laval mid., June, 1945, 10 : 410 . — 
(G. C. Ldncr) 

Coccidioidomycosis. — The incubation pe- 
riod of primary coccidioidomycosis varies from 
eight to twenty-one days, rin acute, a sub- 
acute or chronic active and an arrested or 
healed stage can be distinguished in the course 
of the disease. The acute stage is character- 
ized by respiratoiy sjmiptoms, pleuritic pain, 
cough, hemoptysis in some cases. Chills and 
fever are frequent, varj'ing from a high tem- 
perature for a few days to a low grade tempera- 
ture for weelvs. Sore throat is a frequent com- 
plaint. A fine macular generalized rash within 
the first few days is described. Plysical 
examination may reveal signs of acute bron- 
chitis, pneumonia or pleurisj\ Within eight 
to fourteen days erythema nodosum and/or 
erythema multiforme occurs in 5 to 20 per cent 
of all patients. At the same time arthritic 
pains are observed in 30 per cent. The sedi- 
mentation rate is elevated, the leucocjie count 
is not significant, eosinophilia is often present. 
The coccidioidin skin test is positive. This 
initial acute infection occurs in the endemic 
area. The subacute or clironic active stage 
may be considered as that period following the 
disappearance of acute manifestations in 
which, however, there is evidence of activity 
as manifested by changing pulmonary lesions 
in chest roentgenograms. Weight loss and 
subfebrile temperatures are usualty present. 
The arrested or healed stage is designated as 
any time following disappearance of active in- 
fection when clinically silent lesions are 
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demonstrated radiologicallj'. The chest film 
shows a group of circumscribed lesions, nodu- 
lar in character. There is a historj' of resi- 
dence in an endemic area. The coccidioidin 
skin test is positive. Precipitin test and com- 
plement feation test may be helpful. The 
diagnosis is eatablished bj' demonstration of 
the fungus by culture or guinea pig inocula- 
tion. The roentgenological findings during 
the acute stage are hilar adenopathy, patchy 
parenchymal infiltrations or pleural effusion. 
Thin-walled cavities may develop. Late cases 
may show Imear fibrotic markings, thickened 
pleura, atj'pical parenclijunal lesions or nodu- 
lar lesions. The single or multiple nodular 
pulmonarj" lesions may be confused with tu- 
berculous or metastatic lesions. The fungous 
lesions usually show serration of the edges. 
The prognosis is good. Four cases of coccidi- 
oidomycosis are reported, one was associated 
with tuberculosis. Attention is drawn to the 
problem of recognition of coccidioidomycosis 
in children returning from endemic areas in 
the Western states, where they Lave been sent 
to obtain the advantages of a dry climate in 
the treatment of respiratory diseases. — Pri- 
mai-y Coccidioidomycosis: A Possible Pediatric 
Problem, R. H. Krinstasler & R. C. Pender- 
grass, J. A. M. A., March 17, 19^5, 127: 6S4 . — 
(H. Abcles) 

Pulmonary Aspergillosis. — This is a case re- 
port of acute pulmonaiy aspergillosis. The 
patient was a 59 year old man who was admit- 
ted wdth the diagnosis of lobar pneumonia. 
Sulfatherapy was ineffective and the patient 
rapidly got worse and death seemed imminent. 
Sputum culture showed pure culture of Asper- 
gillus ftmigahis. Increasing doses of potas- 
sium iodide were then given, starting with 6 g. 
Improvement was noted practically immedi- 
ately, and the dosage was increased to 45 g. 
daily. Recoveiy was rapid and uneventful 
and the patient remained well when seen two 
months later. — Aade Pulmonary Mycosis, 
Elizabeth Delikat, Lancet, September 22, 1946, 
249: 370. — {H. Marcus) 


Megamycetoma.— -This is the second such 
case reported in the world literature. A 24 
3 'ear old woman had periodical hemoptyses for 
seven years nearly always during the men- 
stnial periods. Otherwise she was normal. 
During a pregnancy she had an abundant 
hemoptysis. Physical avamination at that 
time was negative. An X-ray film of the 
chest showed an ellipsoid shadow in the left 
pulmonary field. Search for tubercle bacillus 
was negative. Tuberculin test was positive. 
A fungus was recovered from the sputum. 
Sldn tests with trichoph)din were positive. 
The diagnosis of megamycetoma, tumor form, 
was made. Iodides and later arsenicals were 
gi%'en. Radiographically and clinically the 
patient improved and up to ten months after 
the treatment was started she did not have any 
more hemoptj'ses . — Micosis pvhnonar a forma 
tumoral: Mcgamicctoma, R. Denis, A. P. 
Hcudtlass & J. A. Marti, Bol. d. Hasp. F. 
Saniojanni, 1945, 1: 64- — (P. Franca) 

Chronic Obliterative Bronchiolitis , — A dis- 
seminated fibrosis of the tj^pe that one finds in 
silicosis is occasionally found in chronic puru- 
lent obliterative broncliiolitis. This disease is 
caused bj' chronic irritation with a corrosive 
agent. The authors present the case of a 57 
j'ear old male who worked in a foundry for 
twenty-two j'ears, with duties involving sand- 
ing of metals. During the last two years there 
were progressive dj'spnea, ejmnosis, mucopu- 
rulent e.vpectoration, anorexia, loss of weight 
and hemoptysis. On examination there were 
mild dy'spnea at rest and bilateral sibilant 
r&les. X-ray film was typical of silicosis. 
Analysis of the dust inhaled showed 10 to 15 
per cent silicon dioxide, and iron. On autopsy 
the main findings were in the lungs, udth bron- 
chiectasis, purulent bronchiolitis, and pul- 
monarj'^ sclerosis. There was no evddence of 
tuberculosis or silicosis . — Contribution & I’itude 
radiologique el cliniqtte de la bronchiolile oblit&- 
rante purulenie chronique accompagnie d’une 
sclerose prononcie du parenchyme pxdmonaire, 
G. Voluter cfe F. Sciclmtnoff, Schweiz, med. 
Wchnschr., June 2, 1945, 7S: 4U—{J. 
Gerstein) 



STREPTOMYCIN IN TREATMENT OF CLINICAL TUBERCULOSISi 

H. CORWIN HINSHAW,* WILLIAM H. FELDMAN* and ICARL H. PFUETZE* 

Although efforts to develop a clinically practicable chemotherapeutic or anti- 
biotic aid for tuberculosis have long been exerted, there was little optimism about 
this until success was attained in treatment of other bacterial infections uuth 
such drugs as sulfonamides and penicillin. These dings, however, did not prove 
to be of value in treatment of tuberculosis. 

The search for a chemical or antibiotic remedy for tuberculosis has been handi- 
capped bj’- the fact that the usual experimental methods emplojnd in study of 
chemotherapy of acute diseases have not proved to be of practical value. It 
has been necessary to employ a much slower and more difl&cult type of experi- 
mental procedure to reveal the antituberculosis potentialities of such drugs as 
those of the suKone series and more recently streptomycin. The procedures 
which we have employed for the past seven j'ears have been adequately described 
in pre^^ous conununications (1, 2) and have permitted a roughly quantitative 
comparison of the potentialities of drugs in experimental tuberculosis. When 
such methods were employed in a study of streptomycin early in 1944, it was pos- 
sible to recognize this as a substance of imusual promise (3, 4:). Although 
streptomycin was announced only two and a half years ago (5), much of the neces- 
sary data have been assembled to indicate that its production and use are com- 
mercially and clinically practicable. In ^^ew of the fact that streptomycin will 
soon be available in increasing quantities, it seems advisable to record our 
clinical experiences with this drug in treatment of tuberculosis. Our cUnical 
study has been under waj’’ for over one and a half years.® Preliminary clinical 
reports have previously been made (6-8) after necessary pharmacological studies 
(9). 


MILI.\RY TUBERCULOSIS AND TUBERCULOUIS MENINGITIS 

These rapidly progressive and highly fatal forms of tuberculosis were chosen 
for early study to obtain information on toxicity and methods of administration 
of streptomycin and with the belief that any consistent modification of the clini- 
cal course of such diseases would be of great therapeutic significance. 

Ten patients who had generalized hematogenous tuberculosis with or without 

* Presented before the Medical Section at tbe 42nd annual meeting of the National Tuber- 
culoeis Association, Buffalo, New York, June 12, 1946. 

* Division of Medicine, Mayo Clinic, Rochester, Minnesota. 

* Division of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

* Cannon Falls, Minnesota. 

* The streptomycin employed in these studies was derived from several sources. The 
larger quantity was supplied by Merck & Company and by the Abbott Laboratories. Strep- 
tomycin was also supplied by the Upjohn Company, Eli lilly and Company and, 
since March 1, 1946, all supplies have been obtained through the Committee on Chemothera- 
peutics and Other Agents of the National Research Council, Dr. Chester S. Keefer, Chair- 
man. 
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meningitis have been treated vith streptomycin and the results have been 
sufficiently consistent to permit some conclusions to be drawn. Pour patients of 
this group are still li^dng, ha%'ing survived for periods of from three to six months 
following the proved diagnosis of acute tuberculous meningitis. In each of these 
4 patients persistent clinical findings indicate the possibility of residual infection, 
and the long-term prognosis appears to be uncertain. However, in each case 
suppression of the disease process has occurred for a long period with consistent 
clinical improvement which can be attributed to the treatment with streptomy- 
cin. Each of these 4 sur\Ti\>ing patients presented the classical sjmdrome of 
acute tuberculous meningitis with high fever, stupor, nuchal rigidit,Y and the 
usual findings on examination of the cerebrospinal fluid, including the demon- 
stration of tubercle bacilli. Clinical improvement with return of normal con- 
sciousness, improvement of neurological signs and cessation of such sjTnptoms 
as headache occurred within one to three weeks after treatment was begun. 
Fever declined rapidl}’- during the first and second weeks, then more slowly and 
did not reach the normal level until after several weelcs of treatment. Persistent 
abnormal findings in the cerebrospinal fluid have been noted in 3 of the 4 cases, 
but it is no longer possible to find tubercle bacilli in the spinal fluid of 3 of these 
patients, either by cultural methods or by inoculation of guinea pigs. None of 
these patients can as jret be regarded as cured but e'^idence is full}' sufficient to 
conclude that the clinical course of the disease has been altered in a favorable 
manner, at least temporaril3^ 

It may be significant that these 4 patients are the onl}' ones in whom we em- 
plojred streptomjrein intrathecally for prolonged periods of time (two to four 
weeks). In these cases lumbar or cisternal punctme with injection of 100 to 200 
mg. was earned out dai^’. In addition, intramuscular injections of 1.2 to 3.6 g. 
were given daily for periods of from three to six months. Presentation of de- 
tailed reports of these cases will be postponed until the eventual outcome is more 
clearly erddent. 

The remaining 6 patients in this group failed to survive despite parenteral 
treatment with streptomjrein in large doses. Data on these cases will be pub- 
lished soon in collaboration with Dr. Baggenstoss of the Section on Pathologic 
Anatomy and will tend further to substantiate the conclusion that streptomj’-cin 
modified the clinical course and the pathological findings in cases of acute 
hematogenous disseminated tuberculosis, even in those instances in which the 
patient did not survive. 

In evaluating these results it should be recalled that generalized hematogenous 
infections caused by organisms susceptible to the action of such drugs as penicillin 
still have a high mortality rate despite treatment. This is especially true if the 
central nervous system is involved (for example, pneumococcic meningitis). 

PULMONART TUBERCULOSIS 

Pulmonary tuberculosis is such a prevalent and disabling disease that the 
therapeutic potentiality of any antituberculosis substance becomes a problem of 
greatest interest and importance. Any drug of low toxicitjf which has defimte 



192 


HINSHAW, FEI.D1UN ^VNT) FFTJETZE 


meningitis have been treated vith streptomycin and the results have been 
sufficiently consistent to permit some conclusions to be drawn. Pour patients of 
this group are still li^dng, ha%'ing survived for periods of from three to six months 
following the proved diagnosis of acute tuberculous meningitis. In each of these 
4 patients persistent clinical findings indicate the possibility of residual infection, 
and the long-term prognosis appears to be uncertain. However, in each case 
suppression of the disease process has occurred for a long period with consistent 
clinical improvement which can be attributed to the treatment with streptomy- 
cin. Each of these 4 sur\Ti\>ing patients presented the classical sjmdrome of 
acute tuberculous meningitis with high fever, stupor, nuchal rigidit,Y and the 
usual findings on examination of the cerebrospinal fluid, including the demon- 
stration of tubercle bacilli. Clinical improvement with return of normal con- 
sciousness, improvement of neurological signs and cessation of such sjTnptoms 
as headache occurred within one to three weeks after treatment was begun. 
Fever declined rapidl}’- during the first and second weeks, then more slowly and 
did not reach the normal level until after several weelcs of treatment. Persistent 
abnormal findings in the cerebrospinal fluid have been noted in 3 of the 4 cases, 
but it is no longer possible to find tubercle bacilli in the spinal fluid of 3 of these 
patients, either by cultural methods or by inoculation of guinea pigs. None of 
these patients can as jret be regarded as cured but e'^idence is full}' sufficient to 
conclude that the clinical course of the disease has been altered in a favorable 
manner, at least temporaril3^ 

It may be significant that these 4 patients are the onl}' ones in whom we em- 
plojred streptomjrein intrathecally for prolonged periods of time (two to four 
weeks). In these cases lumbar or cisternal punctme with injection of 100 to 200 
mg. was earned out dai^’. In addition, intramuscular injections of 1.2 to 3.6 g. 
were given daily for periods of from three to six months. Presentation of de- 
tailed reports of these cases will be postponed until the eventual outcome is more 
clearly erddent. 

The remaining 6 patients in this group failed to survive despite parenteral 
treatment with streptomjrein in large doses. Data on these cases will be pub- 
lished soon in collaboration with Dr. Baggenstoss of the Section on Pathologic 
Anatomy and will tend further to substantiate the conclusion that streptomj’-cin 
modified the clinical course and the pathological findings in cases of acute 
hematogenous disseminated tuberculosis, even in those instances in which the 
patient did not survive. 

In evaluating these results it should be recalled that generalized hematogenous 
infections caused by organisms susceptible to the action of such drugs as penicillin 
still have a high mortality rate despite treatment. This is especially true if the 
central nervous system is involved (for example, pneumococcic meningitis). 

PULMONART TUBERCULOSIS 

Pulmonary tuberculosis is such a prevalent and disabling disease that the 
therapeutic potentiality of any antituberculosis substance becomes a problem of 
greatest interest and importance. Any drug of low toxicitjf which has defimte 
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few weeks of treatment. Subjective factors were discounted because of the well 
known effects of morale on sjTnptomatic improvement in tuberculosis. 

Serial roentgenograms taken at frequent inten’^als (every one to four weeks) 
demonstrated improvement of fresh exudative lesions vithin a few weeks after 
treatment was begun. This was followed frequently by progressive reduction 
in size of thin-walled cavities, which eventually disappeared in most instances. 
Occasional!}’’ dense shadows which were thought to represent areas of caseation 
tended to coalesce, soften and excavate. The roentgenological appearance of 
thick-walled cavities of long standing frequently did not change and lesions which 
were predominant!}' fibrous or fibrocaseous were often unaffected by treatment 
during the period of observation. These mechanical factors appeared to act as 
handicaps to the healing process exactly as would be predicted on theoretical 
grounds. 

Sputum has not been regarded as negath'e for tubercle bacilli unless aspirated 
gastric contents were repeatedly negative either on inoculation of guinea pigs or 
culture. Reversal of sputum from positive to negative occurred in most of the 
cases in this small series in which there were no chronic thick-walled ca\’ities. 
The permanence of such a change in the sputum remains to be demonstrated and 
we would prefer to postpone more detailed reports until observation is complete. 
Old cavernous fibrocaseous lesions appeared to offer a definite barrier to arrest of 
the disease and the continued presence of tubercle bacilli in the sputum was 
usually noted in such cases. Eventually cultmes of the sputum in cases of such 
lesions yielded tubercle bacilli which were found to be resistant to the effects of 
streptomycin m vitro (10). The clinical implications of acquired drug-fastness 
by tubercle bacilli m vivo have not been fully explored but observations and the- 
oretical considerations are discussed in a later paragraph. 

The dosage of streptomycin employed in treatment of pulmonaiy tuberculosis 
has been lower than that utilized in treatment of tuberculous meningitis and 
miliary tuberculosis. We have come to regard the minimal daily dose as 1 g. 
(1,000,000 S units) and the ideal dose somewhat higher, 1.5 to 2 g. daily for pa- 
tients of average weight. Doses of 3 to 10 g. daily have been employed occasion- 
ally but these quantities appear frequently to produce toxic reactions. The 
duration of treatment has varied from six weeks to six months. Some of the 24 
patients "ndth pulmonary tuberculosis were treated during the earliest develop- 
mental phases of streptomycin production; hence dosage was frequently dictated 
by limitations of supply. At other times dosage was restricted by appearance of 
undesirable side reactions, prior to present-day accomplishments of the manufac- 
turers in purification of the drug. 

The periods of obsen'ation have been inadequate to determine the effect of 
streptomycin therapy on the eventual prognosis in some of the patients with far 
advanced, destructive tuberculosis under study. In some instances it appears 
improbable that the accomplishments have been more than palliative. Other 
patients with inoperable pulmonary tuberculosis have apparently improved 
sufficiently to undergo such operations as thoracoplasty and pulmonai}’’ resection. 
In cases ’vdthout thick-walled cavities and other mechanical obstacles to healing, 
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the disease process appears to have been altered iii a favorable manner ^Yitllin a 
few months to a state of inactivity which may or may not be sustained. 

Two of the 24 patients have died. These patients were in the terminal phases 
of the disease when treatment was started; one survived for two months and the 
other for eight months. The latter died two months after discontinuation of a 
six-month course of treatment. 

The tendency to reactiv.ation of tuberculous infection on cessation of treatment 
pre^^ously described (6, 7) does not seem to be as great in cases of pulmonary 
tuberculosis as in cases of some t5'pes of extrapulmonary tuberculosis. Further- 
more, this tendencj’- to recurrence is less frequent in patients with pulmonary 
tuberculosis when treatment is continued for a long time (three to six months) and 
large doses are employed (2 to 3 g. per day) than when smaller doses are given for 
briefer periods. Fortimatel}', reasonabl}’’ dependable and durable natural heal- 
ing mechanisms are available in pulmonarj' tuberculosis which are inadequate in 
some tjqjcs of extrapulmonarj’- tuberculosis, such as tuberculous meningitis, renal 
and cutaneous tuberculosis. \\T;ien the restraining influence of the drug is mth- 
drawn, either bj’’ cessation of treatment or by development of drug resistance in 
the tubercle bacilli, the patient is again dependent on these natural defense fac- 
tors for consolidation of any gains achieved. These considerations, if further 
study proves them correct, will have a great influence on selection of cases for 
treatment with streptomycin. 

ULCERATING TUBERCULOUS LESIONS OF RESPIRATORY PASSAGES 

Lesions of the larger bronchi, trachea, larynx and hj’^popharynx can be ob- 
sen’^ed directly or by endoscopic methods and frequently are resistant ‘to con- 
ventional methods of treatment. These types of tuberculosis are grouped to- 
gether because a similar method of treatment was employed. This method 
consisted of direct application of the drug by means of nebulized aerosol, as well 
as by intramuscular injections. Treatment was given in 3 cases of previously 
progressive ulcerative tracheobronchitis, 2 of ulcerating lesions of the hypo- 
pharynx and larynx with extremely severe dj'sphagia and in one case of tuber- 
culous laryngitis previously reported (8). The response to treatment was 
prompt and rapid in each of these 6 patients. Marked objective improvement 
was obvious within two to four w'eeks and sjTnptomatic improvement was noted 
within several days. Healing of visible lesions has been complete in each in- 
stance and no recurrences have been obseiwed, although several months have 
elapsed since treatment was discontinued. Although this series of 6 patients is 
small, it indicates the desirability of further exploring the possibilities of strep- 
tomycin therapy in such types of tuberculosis. 

OTHER EXTRAPULMONARY TYPES OF TUBERCULOSIS 

The study of tuberculous lesions involving the various structures of the human 
body has been facilitated by collaboration wnth physicians interested in such 
specialities as pathology, urology, dermatology, laryngology, ophthalmology, 
neurology, surgery, pediatrics, orthopedics and so forth. We recognize that 
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physicians in these fields are best qualified to analyze some of the therapeutic 
results achieved by streptomycin in various tjqjes of extrapulmonary tubercu- 
losis. More detailed case reports will be made subsequent^’- in collaboration 
vuth our associates in these special fields, and the present communication mil be 
limited to a general discussion of the clinical trends observed. 

Draining sinuses of tuberculous origin: Patients with external fistulae were 
chosen for treatment because of the ease with which such lesions could be ob- 
served and photographic records made. A total of 8 such patients were treated 
with streptomycin. In each case it was first ascertained that the disease had 
been present for at least several months and that no spontaneous tendenc}’ to 
healing had been observed in these lesions. Kve of these had cerncal and 
axillary tuberculous Ijrmphadenitis with external fistulae, 2 had tuberculosis 
involving the chest wall, and one had persistent abdominal sinuses following 
operation for tuberculous peritonitis. 

In each of the 8 cases purulent exudate ceased within three to eight weeks of 
the time treatment •v\ith streptomycin was begun. In 5 cases the sinuses 
subsequently healed completely. In 3 patients with tuberculous adenitis 
healing was incomplete when treatment was discontinued and purulent drainage 
promptly recurred, possibly because of inadequate treatment. The lowest 
dosages and the shortest periods of treatment were used in these 3 cases. This 
exacerbation was apparently due to residual infection in deeper layers of tissue, 
and it is uncertain whether more intensive and prolonged treatment would have 
yielded superior results. In 2 of the 3 cases of recurrent sinuses we have had 
the opportunity of administering second courses of treatment and responses 
were similar to those that followed the first courses of treatment. Evidently the 
causative organisms had not become clinically drug-fast; unfortunatelj'", in vitro 
studies were not made on bacilli isolated from these patients. 

The 2 patients mth tuberculous sinuses of the chest wall are included in the 5 
in whom complete healing occurred and has been maintained for more than six 
months following discontinuation of treatment. The patient with abdominal 
sinuses, persisting after operation for tuberculous peritonitis, also had tuber- 
culous meningitis which is now quiescent after six months of continuous treat- 
ment. His abdominal sinuses closed during the first four weeks of treatment 
and now appear to be completely healed. 

Renal tuberculosis: The experiences of our research group in treatment of 14 
cases of renal tuberculosis -unth streptom 3 'cin will be reported at an early date 
with our collaborators in the field of urology. Treatment with streptomycin 
was given only to patients in whom singical treatment was impracticable, es- 
pecially in cases of bilateral renal tuberculosis and in those of tuberculosis in a 
solitary residual kidney, the other kidney having previously been removed be- 
cause of tuberculosis. Although the early response to treatment frequently is 
promising xmder these conditions, our attitude has become more pessimistic with 
passage of time because of the tendency of tuberculous bacilluria to recur, even 
when other symptoms have not recurred. Clinical and pathological studies in 
renal tuberculosis have long indicated that the human kidney strangely lacks the 



STREPTOMYCIN IN CLINICAL TUBERCULOSIS 


197 


power to heal lesions of tuberculosis. Ei'idcnce is accumulating to suggest that 
streptomycin is primarily of palliative value in tuberculosis of the urinary tract 
and has more effect on tuberculosis cystitis than on infection in the kidney. 

MisccUancoxts types of cxlrapidmoxiary tuberculosis: Table 1 summarizes our 
experience with treatment of a wide variety of lesions of tuberculosis. The 
number of patients treated in several categories is very small and inadequate 

TABLE 1 


Treatment of tuberculosis with streptomycin 


TYTE or TUBESeXTLOnS 

KXTimilR 
or CASES 

ATTAMST 

rAVOEADLE 

RESPONSE 

SEUARTS 

Miliarj' (without menin- 

3 

3 

All patients died following temporary im- 

gitis) 

Memngitis 

7 

G 

provement. Roentgenological and path- 
ological evidence of healing trend 

4 patients living and improved; 2 died fol- 

Pulmonary 

24 

19 

lowing temporary improvement; 1 patient 
died in five days, no improvement 

No lesions extended during treatment; 3 

Ulcerating lesion of hy- 

c 

G 

patients unimproved; 2 deaths (treatment 
started in terminal phase of disease) 
Aerosol and parenteral therapy combined 

popharynx, laiynx, tra- 
chea and large bronchi 




Cutaneous fistulae of 

8 

5 

Marked tendency to recurrence especially if 

neck, thorax and ab- 



treatment period is brief 

domcn 




Empyema 

7 

1 

Intrapleural treatment alone unsuccessful 

Kidneys and bladder 


s 

Palliative effects frequently noted. Marked 

Lupus 


1 

tendency to recurrence 

Tendency to recurrence noted 

Bones and joints 


2 

No spectacular results noted 

Peritonitis 


2 

Results difficult to evaluate 

Total cases excluding 

76* 

1 


duplicates 





* 4 patients had lesions of more than one type. 


as yet to indicate the therapeutic possibilities of streptomycin for the lesions 
tabulated. 

In all 7 cases tuberculous empyema was treated by intrapleural administration 
of streptomycin, and in 3 cases this was combined vdth intramuscular injection. 
In only one case was improvement observed in excess of that which should be 
anticipated as a result of the pleural lavage which was carried out. 

The cases of lupus tabulated are included in a forthcoming publication written 
in collaboration with Drs. O’Leary and Ceder of the Section on Dermatology of 
the Mayo Clinic. Two had lupus vulgaris and one lupus miliaris disseminaius. 

Tuberculous lesions of bones and joints should receive much more study, but 
the outlook does not appear favorable for any type of drug therapy to be effective 
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in a spectacular manner in view of the destructive character of such lesions of 
tuberculosis. Streptomj’-cin eventually might prove to be a useful adjunct to 
surgical treatment. 


DRUG-FASTNESS 

It has been clearly established that Mycobacterium tuberculosis is capable of 
acquiring in vivo a resistance to the bacteriostatic action of streptomj’-cin (10). 
Undoubtedly strains of tubercle bacilli vary in this respect and the effects of 
varying dosage and continuitj’^ of administration are not known. 

Clinical obsen'ations are sufficient to make it appear that patients continue 
to respond to streptomycin therap}’’ for an adequately long period to permit 
recognizable therapeutic accomplishments. E\udence is accumulating to indi- 
cate that the duration of effective administration continues for at least several 
months. We have mentioned elsewhere the tendenc}’- for some tj^ies of tuber- 
culosis to recur a few weeks after a short course of treatment had been completed. 
In several such instances we have had the opportxmity of treating recurrent 
disease and have noted what appeared to be prompt response to the second course 
of treatment vith streptomycin. In at least 2 cases in which recurrence of pul- 
monary tuberculosis followed six months of treatment, however, the disease did 
not appear to come tmder control when a second course was given. In a third 
case in which a second course was given for a similar period, the clinical response 
was apparently obtained. 

It is obvious from the foregoing that much more detailed studies are necessary 
and that such studies might jdeld information of great significance vnth regard 
to the mechanism of action of these drugs. However, the real test in an indi- 
vidual case is the clinical test, and so long as objective improvement is demon- 
strable as an apparent result of the treatment, the indication for continuation 
of treatment is clear. It is true that the natural defense mechanisms of the hu- 
man body must eventually assume responsibility for control of the infection, but 
we have no measme of this capacity. 

The mechanism of acquired drug resistance is not undeistood, but experience 
vith other infectious diseases amenable to streptom 3 "cin has suggested that 
resistance to the effects of streptom 3 '’cin is rather easity accomplished by several 
species of microorganisms. This would appear to be a serious shortcoming of the 
drug and not a peculiar property of Mycobacterium tuberculosis. As a matter of 
fact, tubercle bacilli acquire resistance to drugs in vivo much more slowb'- than 
other microorganisms with which we are familiar. This slow development is 
due perhaps to the slow rate of multiplication of the tubercle bacillus. If our 
apprehension vdth regard to the limitations of streptom 3 >-cm therapy imposed 
by this factor is fully realized, it will make the search for other remedies all the 
more urgent. 


DOSAGE AND METHODS OP ADMINISTRATION 

The patients in this series usually have received streptomycin by intramuscular 
or deep subcutaneous injections; the total dose per twenty-four hours varied 
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from 1 to 3 g. in most instances. In an effort to maintain constantly effective 
levels in tlie blood, the injections were made at intervals of three to six hours, 
day and night. The duration of treatment varied widely and was often depen- 
dent on availability of supplies, but we have come to regard two months as a 
minimal period of continuous treatment, and six months of treatment frequently 
appears to be desirable in severe types of tuberculous infection. It is immedi- 
ately clear that treatment with streptomycin involves great expense for purchase 
of the drug, much nursing and medical care and courageous forbearance on the 
part of the patient who receives these hundreds of injections. 

TOXICITY 

The toxemic reactions to treatment mth streptomycin have been described 
in previous articles (9, 11, 12). As manufacturing processes have improved, 
it has become increasingly evident that impurities accounted for the histamine 
reactions, the severe in-itation at the site of injection, most of the cutaneous 
reactions and at least some of the signs of renal irritation. Even highly pimified 
preparations of streptomycin continue to produce the unique effects on the 
vestibular apparatus wliich we mentioned in our earhest clinical reports (6, 7) and 
which will be considered in greater detail in an early pubhcation (12). These 
reactions produce sufficient discomfort to justify denying streptomycin to pa- 
tients who are likely to recover satisfactorily on the conventional therapeutic 
regimen. However, the actual potentiaUties for serious harm are so small that 
treatment with streptomycin if available should not be withheld in cases in which 
the prognosis is grave. 

Actual overdosage may produce in occasional susceptible persons at least 
temporary deafness and probably reversible renal damage. It is not known 
whether these effects are due to streptomycin or impurities. We have also 
described acquired sensitivity to streptomycin preparations (6) which is observed 
only rarely. 


COMMENT 

Some types of tuberculous lesions of man tend to heal spontaneously and 
sometimes at an imexpectedly rapid rate. This is especially true of fresh ex- 
udative lesions of pulmonary tuberculosis and has led to serious errors of judg- 
ment with respect to alleged remedies. Claims which are based solely on evi- 
dence of heahng of such lesions must be viewed vdth skepticism and carefully 
balanced control studies should be required before such claims are accepted. 
Controlled observations are most difficult but highly desirable and it is hoped 
that such studies may yet be accomplished with streptomycin. However, the 
evidence for the therapeutic effect of streptomycin, presented herein, is based on 
study of several types of tuberculous disease, including some of the most pro- 
gressive and fatal forms. 

When judgment is being passed on a therapeutic procedure for tuberculosis, 
it is logical to include the information obtainable from laboratory experimenta- 
tion in so far as such data are applicable to tuberculosis in man. Well con- 
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trolled observations on experimental tuberculosis of guinea pigs (4) and mice (13) 
have established the ability of streptomycin to combat effectively the disease 
process, despite diflacult experimental conditions. Streptomycin is the first drug 
which we have employed clinically for tuberculosis which has this ability and 
which is also so well tolerated by human beings that doses comparable to those 
received by the experimental guinea pigs on the basis of bod}'- weight may be 
administered. E-\ddence is accumulating to indicate that the clinical, roentgeno- 
graphic and pathological results are those that would be anticipated from experi- 
ence with experimental animals. Observations on experimental .animals also 
may 5 ’ield clues as to dosage and duration of treatment of patients. In this 
connection we recall that in the most extensive study (4) the gxiinea pigs were 
treated continuously for five and a half months -with apparent eradication of the 
infection from approximately a third of the animals and arrest of the disease in 
the remaining two-thirds. This has indicated the need for prolonged and sus- 
tained treatment of tuberculosis of hmnan beings, especially in those forms of 
tuberculosis in man which tend to recur. Clinical experience has again borne 
out this fact which w'as predicted on the basis of animal experimentation. 

Long study udll be required to determine the optimal dosage of streptomycin 
and duration of treatment in various clinical situations. The t 3 T)es of tuber- 
culosis which may be benefited, when these benefits are merely palliative and 
when permanent gains may be anticipated remain to be fully determined. The 
present project is not adequate in scope, at this time, to answer fully these and 
other important questions wlxich must eventually be answered. Our studies have 
indicated that streptomycin has impressive therapeutic possibilities. If these 
findings are confirmed, it would seem important to have demonstrated that clin- 
ical tuberculosis is amenable to the drug therapj'- approach, a point of \’iew quite 
at variance with the concepts of a few years ago. 

An important principle of scientific research calls for reservations in accepting 
a new principle until the results of the original gi’oup of investigators haA'-e been 
fully confirmed by other research workers, using similar methods of stud 3 ^ 
Adherence to this principle nill guard against errors in method and errors in 
interpretation. In antibiotic treatment of tuberculosis, we believe that caution 
should be exercised by physicians and patients in their acceptance of the princi- 
ples outlined in the present communication until such time as others have con- 
firmed or disproved the results and interpretations recorded. 

SXTMMAKT 

Streptomycin is a therapeutic antibiotic substance liighly effective against 
tuberculosis of experimental animals and is of low toxicity for man. We have 
used this drug in treatment of a variety of tuberculous lesions in a series of 76 
patients. The results observed are consistent wdth the h 3 Tpothesis that strep- 
tomycin exerts a suppressive effect on the progress of tuberculous infection in 
man. Limitations to the intensitj’- of the antibacterial actmty and possibly to 
its duration have been demonstrated. 

Streptomycin may represent the first clinically feasible antibiotic remedy for 
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tuberculosis, but at this time it cannot be recommended as a substitute jfor 
accepted therapeutic procedures, the efficacy of which have been proved by long 
experience. 

SUMARIO 

La estreptomicina es un antibidtico dotado terapduticamente de mucha efi- 
cacia contra la tuberculosis de los animales de experimentacidn y de poca toxici- 
dad para el hombre. Esta droga fud empleada por los A. A. en el tratamiento 
de distintas lesiones tuberculosas en una serie de 75 enfermos. El resultado 
observado es compatible con la hipdtesis de que la estreptomicina ejerce efecto 
supresor sobre la evolucidn de la infeccidn tuberculosa en el hombre. Tambidn 
se observaron ciertas limitaciones de la intensidad, y posiblemente de la dura- 
ci6n, de su actividad antibacteriana. 

La estreptomicina acaso represente el primer remedio antibidtico cllnicamente 
aplicable a la tuberculosis, pero por ahora no puede recomendarse como sustituto 
de las terapduticas aceptadas y de eficacia comprobada por larga observacidn. 
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DISCtlSSION 

Mr. William Skenken, Jr. and Mr. Emanuel Wolinsky, Trudeau, N'ew York: I wish to 
take this oppoitunity to congratulate Doctor Feldman and Doctor Hinshaw on their 
excellent paper, the subject of which is of \'ital interest to us all. It is of especial interest 
to my collaborators and m 5 'self since we too have had the opportunity to study the action 
of streptomycin in the test tube and in the animal body as well. 

I agree uith Doctor Feldman and Doctor Hinshaw that streptomj’cin is the least 
tojQc and the most effective chemotherapeutic agent that we have so far tested against 
a well established and progressive tuberculosis in guinea pigs. Those of us who ha\-e 
had many 3 ’-eais’ experience in the study of the biologj' of the tubercle bacillus and the 
response of the animal body to the TOrious ts^pes of tubercle bacilli are amazed at what 
appear to be the curative properties of streptomycin. 

The results of our in vitro studies show that streptomj’cin in concentrations of 0.05 
microgram per cc. exerts a certain degree of inliibition upon the growth of H37 Ev micro- 
organisms, that 0.2 microgram produces a more marked inliibition and that 0.4 microgram 
inhibits completely when growth recording is made between the sixteenth and twentj'-first 
daj’’ in media of pH 7.1 to 7.4. Approximatelj' the same amount of streptomj’dn was 
necessarj’- to inhibit the H37 Rv whether we used Dubos medium or surface and deep 
seated growdh in Pioskauer and Beck sjmthetic medium. 

In vivo: Eight guinea pigs were \nccinated subcut3neousl5' with 2.5 mg. drj’- weight of 
lixing H37 Ra microorganisms on tliree alternate da 3 ’s. Ten weeks later, these 8 xTicci- 
nated animals, plus an additional 32 normal ones, were injected subcutaneously in the 
groin with 0.21 mg. dr 3 ' weight of the H37 Rv. 

Fort 3 '-seven da 3 's later, all animals reacted strongly to a skin test with 5 per cent OT. 
Sample killings were made at this time, and the non-inccinated animals had far adranced 
disease of the lungs, li\’ers, spleens and l 3 ’mph nodes, with ulcers at the site of inoculation. 
On the forty-ninth da 3 >’, treatment with streptom 3 rein was begun. Four of the xweeinated 
and 14 of the non-vaccinated guinea pigs were given 4,000 units subcutaneousb’’ ex’ery 
four hours, or a total of 24,000 units per day (31,500 units per kg. per da 3 '). Tins was 
continued for twent 3 ’- da 3 "s, after which the dose nns reduced to 16,000 units a da 3 ’-, 4,000 
units ever 5 '' four hours during the da 3 '- onl 3 '. 

At the end of forty da 3 ’s, the x-accinated treated, as well as half of the non-raccinated 
treated animals xs-ere taken off treatment. Treatment was continued for the remaining 
half of the non-vaccinated animals for a total of 125 da 3 's, at which time the experiment 
was terminated. 

Results: Of the 12 non-xraccinated control animals, all died of tuberculosis, with an 
axrerage rating’ of 15. The first died sixti'-nine dai's after infection, the last 140 dal’s 
after, with an average length of life of 103 dai’s. M the animals in the remaining four 
groups were alix-e at the end of 175 dai’s. Of the xweeinated controls, 4 animals xvere 
killed after 175 days; they had an ax-erage rating of 10. The x-accinated animals which 
were treated forty dal’s and were off treatment eighty-eight dal’s (4 animals) were killed 
after 175 days and had an ax’erage rating of 3. The non-x’accinated animals treated 
forty dal’s and off treatment eighty-eight dal’s (7 animals) were killed after 175 dal’s and 

’ For the purpose of record and comparison, the involx'cment of the liver, spleen, lungs 
and limph nodes was noted and individually assigned x’alues were given proportionate to 
the extent and severity of the tuberculosis. The minimum rating of 4 for any organ was 
used to indicate wide-spread caseous disease diagnosed by gross inspection. The maximum 
value of 16 for the animal as a whole signified far advanced, generalized tuberculosis. 
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hnd an a^•c^lpe rating of 11. The non-A*accinatcd animals treated continuously for 125 
daj-s (7 animals) were killed after 175 days and hnd an avenigc rating of 1. 

The skin Ecnsiti\'ity n-aned in those animals that were treated for 125 days, until some 
of the animals were almost negative when they were skin tested with 0.1 cc. of 
5 ixsr cent OT. 

There nas a marked loss of weight during the first ten days of treatment that might be 
attributed to a rapid breaking down of the orgsmisms, thus causing a tuberculinziation of 
the animal, since the treated animals gained weight from then on until they were killed. 

Ulcers at the site of inoculation all hc.aled completely within the first tn-enty d.aj"s of 
intensiTC treatment, while in the control groups these uicers, when present, progressed 
stcadih’. 

Streptomycin serum levels after two weeks of treatment, with blood ndthdrawn four 
hours after the last dose, were 3.0 to 7.5 units per cc. On the last daj’ of the exi)criment, 
the one-hour scrum levels were 7.0 to 13.0 units per cc. and the four-hour levels were 1.2 
to l.S units per cc. 

For studjdng the effect of streptomycin on the grondh of tubercle bacilli, the method 
utilizing the liquid medium of Dubos was found to be the most satisfactorJ^ 

■\rarious exudates and tissue extracts, including tuberculous guinea pig livers, spleens 
and lungs, ascitic fluid, serous and pundent pleural fluids, were tested for antagonism to, 
or inhibition of, the action of streptomycin. Streptomycin was not appreciably affected 
by anj' of these. It was also determined that high concentrations of streptomj'cin did 
not inacti\-ate tuberculin. 



THE EFFECT OF WATER SOLUBLE LIPIDS ON THE GROWTH AND 
BIOLOGICAL PROPERTIES OF TUBERCLE BACILLI 


RENE J. DUBOS, BERNARD D. DAVIS,* GARDNER MIDDLEBROOK 
AND CYNTHIA PIERCE 

The slow and peculiar mode of growth of tubercle bacilli in the classical bac- 
teriological media often hinders or prevents the application of bacteriological 
and immuno-chemical techniques to the study of tuberculous infection. We 
have shovTi elsewhere that the addition of water soluble lipids and of serum 
albumin to simple synthetic media allows fairly rapid and diffuse growth of 
\>irulent tubercle bacilli and may thus facilitate certain aspects of the experi- 
mental studj'^ of tuberculosis (Dubos (1), Dubos and Davis (2) ). We shall 
briefly discuss in the present paper some of the factors which affect the initiation 
of grovhh of small inocula of these organisms and outline the biological charac- 
teristics of the cultures growing diffusel}’’ in liquid media containing these water 
soluble lipids. 

SUBMERGED AND DIFFUSE GROWTH OF TUBERCLE BACILLI IN 

LIQUID MEDIA 

A number of water soluble esters of long chain fatt}’' acids have been found to 
facilitate the submerged and diffuse grov’th of avian, boidne and human tubercle 
bacilli, as well as of other mycobacteria, in a variety of synthetic and complex 
liquid media. This effect can be readily observed with a synthetic ester of oleic 
acid, commercially available under the name of "Tween 80”.“' Tween 80 is a 
polyoxethylene derivative of sorbitan monooleate which is completely soluble in 
w-ater and heat stable. Diffuse groiidh of mycobacteria can be obtained by in- 
corporating this substance in a medimn of the following composition. 


Asparagin or hydrolysate of casein 

1 gram 

Na.HP 04 - 12 H ,0 

6.3 gram 

ICHsPO^ 

1.0 gram 

Na citrate-2H:0 

1.5 gram 

Dissolve, then add 


Ferric ammonium citrate 

0.1 gram 

MgS04-7Hi0 

0.6 gram 

Tween 80 

0.5 gram 

Distilled water to 1000.0 ml. 



The medium can be autoclaved; its final reaction should be pH 6.8 to 7.0. 


* From the Laboratories of the Rockefeller Institute for Medical Research, New York, 
New York. 

® Presented, in part, before the Medical Section at the 42nd annual meeting of the Na- 
tional Tuberculosis Association, Buffalo, New York, June 11, 1946. 

’ Senior Assistant Surgeon, Tuberculosis Control Dirision, United States Public Health 
Service. 

■* This product is manufactured by the Atlas Powder Company, Wilnungton, Delaware, 
which generously contributed material and advice to this study. 
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Follomng inoculation of 5 ml. of this medium -with 0.01 mg. of tubercle bacilli, 
macroscopic evidence of gro^Yth can be obtained after two da 3 ’^s incubation at 
37° C. with avian strains and after three to four daj’B wnth human strains, 

abundant and diffuse gro^vth, consisting of indi\ddual cells and of micro- 
scopic clumps, is usuallj" obtained after five to seven days incubation. 

Although the medium described above is thus capable of supporting rapid 
growth of tubercle bacilli, it usually docs not permit the development of very 
small inocula of the same organisms. This result can be obtained, however, by 
adding to the basal medium 0,1 to 0.2 per cent of scrum albumin (introduced 
aseptically in the form of a filtered, sterile solution). Albtunin prepared from 
the scrum of several animal species appears satisfactory for this purpose; we have 
found it convenient to use bovine albiunin serum fraction V which is available 
commercially as a standardized desiccated product.® In the presence of this 
protein, submerged growth can be obtained within ten to fourteen days following 
inoculation of 5 ml. of mediiun ndth 10~® mg. bacilli. The addition of glycerol 
to the medium often inhibits the multiplication- of small inocula and never in- 
creases the initial rate of growth. Small amounts of glucose increase the 3 deld of 
bacilli, but do not affect appreciably the initial rate of multiplication. 

It is not within the scope of this paper to present the detailed experimental 
data which have led to the development of the cultural method utilized in the 
present studies. It may be worth while, however, to present briefly the following 
hypothesis which appears to account for some of our findings. 

The water soluble ester of oleic acid, designated as Tween 80, is a surface 
active substance characterized bj’- the possession of both lipophilic properties 
(determined by the long aliphatic chains of the fatty acid) and hydrophilic 
properties (supplied by the ox*ygen-containing groups of the polyhydric alcohols 
and of the ethjdene oxide chains). Tween 80 is readity adsorbed on the hydro- 
phobic surface of the tubercle bacillus and its wetting effect permits diffuse dis- 
tribution of the organism in the aqueous medimn. It is also likely that wetting 
of the bacterial simface facilitates exchanges between the organism and the en- 
vironment and thus increases the rate of growth. 

We have established that the addition of certain long chain fatty acids — oleic 
acid for example — ^to bacteriological media can, under well defined conditions, 
markedly increase the amoimt of growth yielded by certain strains of tubercle 
bacilli (avian strains in particular) . Since these organisms contains lipase which 
can hy^drolyze Tween 80 and release from it the free fatty acid, the former sub- 
stance acts not only as a wetting agent, but also contributes positively to the 
nutrition of the bacterial cell bj’’ suppl 3 dng the fatty acid in a readily available 
form. 

Although oleic acid can be utilized by tubercle bacilli (certain strains at least), 
it also exerts a powerful toxic effect on these same organisms. - This fact probably 
accounts for the failure of grondh of small inocula in the presence of Tween 80, 
since the commercial preparations of this substance contain small amounts of 
unreacted, free oleic acid (approjdmately 0.3 per cent). Media prepared with 

' Tliis product can be obtained from tbe Armour Laboratories, Chicago, Illinois. 
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purified T^veen SO, rendered essentially free of uncombmed oleic acid, often 
peiToit gi-ovi;h of inocula containing onlj’- a few li%Tng bacilli. Serum albumin 
can neutralize the toxic effect of oleic acid (and therefore of Tween SO) mthout 
interfering uith the nutritive effect of the substance, and thus permits multipli- 
cation of minute inocula. In general, albumin antagonizes the inhibitory 
effect of various toxic substances added to bacteriological media (fatty acids, 
heavy metals, antiseptics) and is known to form complexes with many com- 
pounds. Its chief r61e in the present case is probably the binding of traces of 
free fatt}’- acid released from the Tween. 

It is important to mention at this time that most tissues and sera contain 
lipases which can hydrolyze Tween SO and release from it free oleic acid; even 
purified serum albumin is contaminated vdth this enzjme. The objectionable 
lipase effect can be minimized bj’^ heating the albumin solution to 56° G. prior to 
its introduction into the medium, or by adding to the latter substances capable 
of inhibiting lipolj’tic activity (fluoride for example). 

GROWTH OF TUBERCLE BACILLI ON AGAR AIEDIA 

For reasons which are still unknovm, no significant growth is obtained when 
tubercle bacilli are inoculated on the surface of solid media prepared by adding 
1.5 per cent agar to the nutrient solution described above. However, if 0.5 per 
cent serum albumin is added to the same medium, distinct colonies can be 
recognized within seven to fifteen daj^, depending upon the strain used and the 
size of the inoculum. "'J^Tien cultures of a\dan strains or of the human strain 
H37Rv growing diffusely in the liquid medium are streaked in dilution on the 
surface of the Tv’een-albumin-agar medium, the number of colonies which be- 
come visible vithin ten days corresponds to a bacterial population of approxi- 
mately 10® Ihdng cells per ml. of liquid medium. It appears likel}’', therefore, 
that eveiy cell or almost every cell, or clump of cells, gives rise to a colony, 
and that under certain conditions and with certain strains the agar method can 
be utilized for quantitative cell counts. Although all a\’ian strains so far tested 
have given satisfactorj'- colony counts on the Tween-albumin-agar plates, it 
must be emphasized that the results obtained with certain human strains have 
been less consistent. As ahead}’- mentioned in the case of the liquid medium, 
addition of glycerol to the agar medium never improves earl}'- growth and often 
prevents the growth of minute inocula. It is also worth repeating that most 
organic materials (serum, ascetic fluid, etc.) contain lipases which hydrolyze 
Tu'een 80 and release from it free oleic acid which exerts a toxic effect on tubercle 
bacilli. 


BIOLOGICAL PROPERTIES OF TUBERCLE BACILLI GRO-WING IN THE 
PRESENCE OF TWEEN 80 

A\’ian, bovine and human tubercle bacilli, growing diffusely in liquid media 
containing the water soluble esters of oleic acid — ^vith or without serum albumin 
— ^retain their characteristic morpholog}'- and staining characteristics. Acid-fast 
bacilli are readil}' demonstrated even in cultures onlj’^ three days old and we have 
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failed so far to recognize the presence of the non-acid-fast forms which have been 
described as representatives of very young grovi;h. Several cultures have now- 
been maintained for more than a year -with repeated transfers in liquid media con- 
taining Tween 80 -ndthout any detectable alteration of theirmorphological and cul- 
tural characteristics. These cultures again give rise to the classical mode of 
growth when they are returned to the standard bacteriological media (egg yolk 
media for example). 

Cultures growing diffusely retain their viability for long periods of time, in 
particular when serum albumin is added to the medium. For example, cultures 
of human or avian strains maintained for two months at 37° C. in liquid media 
■with 0.05 per cent Tween 80 and 0.2 per cent albumin contain 10® to 10® hving 
bacilU per ml., as determined by colonial counts on agar media or by the dilution 
method in liquid media. 

The cells growing on the surface of the agar medium also appear typical in 
morphology and staining characteristics. The colonial morphology, however, 
deserves special mention. Cultures of laboratory strains of human bacilli of 
high -virulence (H37Rv) and cultures directly isolated from human pathological 
material give on the surface of agar media (containing 0.05 per cent Tween 80 
and 0.5 per cent bovine albumin) colonies characterized by smooth contour and 
glistening surface. When, on the other hand, the same cultures are gro-wn on 
the surface of agar media of the same composition, but without Tween, the colo- 
nies usually appear much smaller and -with an extremely ragged outline. It is 
not known as yet whether this striking difference in colonial morphology corres- 
ponds to a fundamental biological difference between the two types of growth, 
or whether it is only the expression of a physical effect of the en-vironment upon 
the appearance of the colony. 

In addition to the difference in colonial morphology which results from the 
absence or presence of Tween 80 in the agar medium, other differences have been 
observed which are almost certainly the manifestation of hereditary variation in 
the culture (bacterial dissociation). Thus, inoculation of the strain Sigerson® on 
the surface of Tv'een-albumin-agar medium gives rise at first to a uniform pop- 
ulation of round smooth colonies; upon further incubation, however, there appears 
on the same medium a secondary growth of variant forms which exhibit a rough 
surface and lacy outline; these colonies give a mixed population of the rough and 
smooth forms, -wdth a predominance of the former when they are transferred to 
new Tvveen albumin agar. Similar results have been obtained -with a number of 
human strains. 

The virulence and immunological characteristics of tubercle bacilli grovnng 
diffusely in the 'presence of Tween 80: As already mentioned, the H37Rv strain of 
human tubercle bacillus gives on Tv^een-albumin-agar smooth colonies which 
can be repeatedly transferred on the same medium. Identical results have been 

' We are much indebted to Dr. W. H. Feldman for sending us a culture of the Sigerson 
strain. Although this strain vra.B isolated from a fatal case of human tuberculosis, our re- 
sults confirm Dr. Feldman’s statements that many of its gro-wth and pathogenicity char- 
acteristics are those of an avian strain. 
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obtained with several other primary cultures obtained from the sputum or spinal 
fluid of tuberculous patients. Inoculation of these smooth colonies into Tween- 
albumin liquid medium gives rise to a homogeneous diffuse grovdh which has 
been used for a number of virulence tests in guinea pigs, mice and chick embrjms. 

Guinea pigs infected with 0.05 to 0.01 mg. of five to seven days old cultures 
develop generalized and progressive tuberculosis resulting in death within three 
to six weeks following intraperitoneal inoculation and vithm one to two 
months following subcutaneous inoculation. It is possible to establish in mice 
a regularly fatal infection by intraperitoneal injection of human or bo^dne tuber- 
cle baciUi grown in liquid Tw^een medium. On the basis of these tests, therefore, 
it appears that cultmes growing diffuse} 3 !' in the presence of water soluble esteis 
of oleic acid retain their pathogenic properties. 

Cultures groving diffusely in Tween-albumin liquid medium have also been 
used to infect developing cliick embr 3 ’’os either ma the jmllc sac (seven day old 
embryo) or directl}’' on the chorio-allantoic membrane (ten daj’^ old embr 5 ''o) 
(see figures 1 and 2). In both cases macroscopic lesions can be seen on the mem- 
brane of the twenty daj'’ old embr 3 m following infection vith 4 different bo^dne 
and 5 different human strains. Of the 4 avian strains so far tested, only one 
(Sigerson) has been found to produce lesions foUovdng direct infection on the 
chorio-allantoic membrane; infections -vda the imUc sac gave negative results 
in the case of all avain strains. It must be emphasized, however, that no con- 
^dncing information is available concerning the ^^^ulence of our strains for other 
experimental animals and that we have not attempted to determine the e.xtent 
of the multiplication of the avian bacilli in the infected embrim. 

Some of the quantitative aspects of the infection of chick embrjms with human 
bacilli (H37) appear worth emphasizing. Infection Ada the j'-olk sac vdth the 
larger amounts of culture (0.02 to 0.04 mg.) causes the death of a large percentage 
of the embryos. Most embrj’-os sundve vdth an inoculum of 0.01 to 0.02 mg; 
imder these conditions, however, there occurs an enormous multiplication of the 
bacilli within the yolk sac, quantitative enumeration on agar media revealing 
10® bacteria per ml. of fluid following emulsification of the j’-olk content A\dth 
saline and glass beads. The chorio-allantoic membranes of these embrj^os ex- 
hibit countless gross tuberculous lesions with a characteristic hematogenous 
distribution. From 30 to SO gross lesions could be seen on the membrane infected 
with 0.001 to 0.002 mg. bacilli, whereas the membrane remained apparently 
normal when the infective dose Avas further reduced to 0.000,1 mg. No signifi- 
cant lesions resulted from introduction on the membrane of much larger amounts 
(0.2 mg.) of bacilli killed by heat; it is clear therefore that the effects obserA’-ed 
were not due to the nonspecific chemical effect of the material introduced in the 
form of bacterial bodies but that they resulted from the multiplication of the 
bacilli in a susceptible host. 

Finalty, some preliminary studies haA’e been carried out to establish the 
immunological characteristics of the cultures groAving diffusely in the presence 
of the water soluble oleic esters. ^Tien injected into rabbits, the avian and 
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human bai-illi elicit the production of asRlutinins for the homologous cultures 
iuwvn on the standard egg media. In addition to antibodies common to both 



Fig. 1. (Upper) Chorio-allantoic membrane of flic developing chick embrj’o seven da 3 's 
after direct inoculation on the surface of the membrane. 

Membrane inoculated on the tenth daj' of incubation with 0.05 mg. human tubercle bacilli 
(strain: H37S cultured in liquid medium containing 0.1 per cent Tween SO, 0.1 per cent serum 
albumin) . 

Fig. 2. (Lower) Chorio-allantoic membrane of the developing chick embrj’o ten daj’s 
after 3 'olk sac inoculation. 

Yolk sac inoculated on the seventh daj' of incubation with 0.015 mg. human tubercle 
bacilli (strain: Dubos 1 cultured in liquid medium containing 0.1 per cent Tween SO, 0.1 per 
cent serum albumin). 

bacterial types, there are produced agglutinins specific for each type. This can 
be demonstrated by differential adsorption reactions -which will be described in 
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greater details elsevhere and vliicli permit preparation of sera capable of causing 
selecth'e agglutination of the a'S'ian or human culture" (table 1). 

Human bacilli growing diffusely in Tween SO liquid medium (without serum 
albumin) and resuspended in saline containing 0.02 per cent Tween gii'e homoge- 
neous and stable bacillary suspensions which have been used for agglutination 
tests with human sera. A few statements i\'ill serve to illustrate the results 
obtained bj’’ this method. High agglutination titers were obsen'ed with the sc- 
rum of a patient suffering from retrogressive tuberculosis (titer 1:160 to 1:320) 
and with the serum of a physician in frequent contact with tuberculous patients 
(titer 1 : SO to 1 : 160). The sera of several patients with progressive tuberculosis 

TABLE 1 


Serological specificity of avian {Kirchberg) and mammalian (HS7RV) tubercle bacilli grown 

in “Tween SO” medium 


SERUM DILUTIONS 

NOR.U \L PRE-nf\rUNE ibxnniT 
SERUif 

A>JT1-AY1AJ^ RABBIT SERUM 

AN'TI-AVIAV RABBIT SERUM 
ABSORBED WITH Ho7R\' 

1 Kirchberg 

H37RV 

Kirchberg 

H37RV 

Kirchberg 

H37RV 

1:20 

— 

— 

-i-+-f- 


-b-b 

— 

1:40 

_ 

— 

-f-f-h 

-b-t--!- 

-b-b 

- 

1:S0 

1 


4 — 1--1- 

-b-b-b 

-b 

— 

1:160 



+++ 

-b-b-b 

1 + 

- 

1:320 



++ + 

-b-b 

4* 

- 

1:640 



-h-b 

-b 

- 

- 

1:1280 

1 


-f 

- 

- 

— 

1:2560 

1 


— 

— 

- 

— 

1 :5120 




— 

- 


Saline control | 


— 






(Agglutination mixtures incubated at 50°C. for three hours, tlicn overniglit at 3S°C.) 


and of persons without clinical tuberculosis, but with positive tuberculin reac- 
tions, gave loAver agglutinin titers, vaiying from 1 :20 to 1 :S0. Xo agglutinating 
antibodies could be detected in the serum of 2 tuberculin-negative children or of 
one patient suffering from miliary tuberculosis. Identical results were obtained 
using as test organisms for the agglutination ivaction the standard laboratory 
strain H37S and the strain isolated from the case of miliary tuberculosis men- 
tioned above.® 

■ It is important to mention .at tliis time that tubercle bacilli (human and avian) grown 
in the presence of Tween SO and injected into r.abbits, also elicit the production of antibodies 
directed against this water soluble ester of oleic .acid. In other words, the sera prepared 
under these conditions contain at the same time antibodies for the bacterial constituents 
of the injected antigen and other antibodies for the Tween SO adsorbed on the bacterial sur- 
face. These facts are of importance not only because they may be the source of some con- 
fusion in the analysis of the immunological behavior of tubercle bacilli grown in the presence 
of Tween, but also because they establish that the synthetic oleic acid ester can act as a 
powerful antigen when injected into rabbits in association with tubercle bacilli (table 2). 

* We wish to acknowledge with thanks the cooperation of Dr. W. McDermott and Dr. H. 
Gorman of the Department of Medicine of Cornell Medical College and of Dr. II. Bray and 
Dr. D. Vegian of the Bay Brook Sanatorium who made available to us .>-ome of the sera and 
cultures used in these studies. 
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These results are not presented to suggest that agglutination reactions can be 
used as a diagnostic or prognostic test in tuberculosis but only to illustrate the 
fact that bacilli growing diffusely in the presence of water soluble esters of oleic 
acid retain specific agglutinability in the presence of the antibodies which may 
be present as a result of tuberculous infection. 

TABLE 2 


Effect of “ Tween SO” on agglutination of HSTRV in antiserum ■prepared by immunization of a 
rabbit with HS7RV grown in “Tween 80” medium 


SESTJM DlttmONS 

KQHUAL PB£>Uan7NE SEfttJU 

ANT1-H37RV HABBIT SESTm (COKTAlNDtO 
PSEOPmUS JOB "twben 80") 


AnUgen A 

Antigen B 

Antigen A 

Antigen B 

1:20 

+ 

— 

+-!-+ 

d — h+d- 

1:40 

+ 

— 

+++ 

+++-H 

1:80 



+ + 


1:160 



++ 

H — h++ 

1:320 



+ 

++++ 

1:640 



+ 

H — b-h-l- 

1:1280 



+ 

++++ 

1:2560 



+ 

+++ 

1:5120 



+ 

+-}-+ 

1:10240 

- 


+ 

+ +* 

1:20480 



+ 

+ 

1:40960 



+ 

+ 

Saline control 

+ 

— 




Antigen A; H37RV, grown on glycerine-egg medium, suspended in saline. 

Antigen B: H37IIV, grown on glycerine-egg medium, suspended in saline containing 
0.02 per cent “Tween 80”. 

Both antigens were heated at lOO'C. for twelve minutes before testing, 

(Agglutination mixtures incubated at SO'C. for three hours, then overnight at 38°C.) 


COMMEOTS AND CONCLUSIONS 

The media described in the present report were devised to meet the nutritional 
requirements of certain standard laboratory strains of tubercle baciUi. Although 
other strains nill probablj’’ be found to exhibit different or more complex require- 
ments it is encouraging to note that both in other institutions and in our own 
laboratorj’- it has been possible to isolate tubercle bacilli from a variety of patho- 
logical material obtained from tuberculous patients by direct inoculation in the 
Tween-albumin medium. Of special interest is the fact that positive cultures 
have been obtained with inocula (sputum, blood, spinal fluid and urine) in which 
it was not possible to find acid-fast organisms by microscopic exasnination of 
concentrated material. It appears possible, therefore, that the results presented 
here may serve as the basis for the development of more satisfactory techniques 
for the bacteriological diagnosis of tuberculosis. 

Virulent bacilli growing diffusely in liquid media containing the water soluble 
oleic acid esters retain their characteristic morphology, staining properties, 
XTTulence and immunological specificity. The fact that these media permit the 
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production of young and homogeneous cultures suggests that they may facilitate 
the study of some of the problems concerned \nth the epidemiolog)', pathogenesis, 
immunity and chemotherapy of tuberculosis. 

COMENTARIOS T COJfCntfSIONES 

Los medios descritos en este estudio fueron elaborados para atender a los 
requisitos nutritives de ciertas cepas fijas de bachos tuberculoses de laboratorio, 
Aunque probablemente se encontraran otras cepas que manidesten requisitos 
distintos o mas complejos, resulta alentador observar que tanto en otras insti- 
tuciones como en el laboratorio de los A. A. fu6 posible aislar bacilos tuberculoses 
de variado material patoldgico obtenido de tuberculoses, mediante la inoculacidn 
directa en el medio de albumina-Tw-een. Es en particular interesante el hecho 
de que se obtmderan cultivos positives con indculos (esputo, sangre, Ifquido 
cefalorraqufdeo y orina) en que no fud posible descubrir microbios acidorresis- 
tentes por el examen microscdpico del material concentrado. Parece, pues, 
posible que el resultado aquf expuesto sirva de base para la elaboracidn de tde- 
nicas mas satisfactorias para el diagndstico bacterioldgico de la tuberculosis. 

Los bacUos virulentos que proliferan difusamente en medios Hquidos que 
contienen los dsteres hidrosolubles del dcido oleico retienen sus caracteristicas 
morfologfa, propiedades de coloracidn, \drulencia y expecifidad inmunoldgica. 
El hecho de que dichos medios permitan la produccidn de cultivos jdvenes y 
homogdneos indica que pueden facilitar el estudio de algunos de los problemas 
enlazados con la dpidemiologla, patogenia, inmunidad y quimioterapia de la 
tuberculosis. 
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ADEQUATE DIET IN TUBERCULOSIS^ ^ 

FRANCIS M. POTTENGER, Ju. and FR/VNCIS M. POTTENGER 

In a nation made sharply conscious of malnutrition by the figures of the dmft 
for World War II, we are receptive to useful ideas for the improvement of the 
health of the public. For many years phj’sicians treating tuberculous patients 
have been worldng to combat malnutrition, vdthout the reminder of the statistics 
of draft rejections. During the war, ration boards were empowered to grant 
extra meat allotments to patients suffering from tuberculosis. It is universally 
accepted that adequate diet is necessary for the treatment of this disease. 

We propose to describe our own experience in the use of diet as a therapeutic 
agent for treating the tuberculous. Dr. F. M. Pottenger founded the Pottenger 
Sanatorium for Diseases of the Chest in 1903. Cherishing a firm personal 
belief that good food formed a soimd basis for the treatment of all diseases, he 
gave primarj’ consideration to the cuisine. His chefs prepared meals as inter- 
esting and delectable as those served in a fine hotel. Not only did the patients 
show an improved state of nutrition, but they anticipated the meals vith enjoy- 
ment and appeared to adapt themselves contentedlj’^ to hospitalization. 

With an established policy of good food sen’^ed attractively, we were ready to 
make use of the newer knowledge of nutrition as science began to investigate the 
effects of food on health. Twelve years ago, a special diet was developed for 
the patients in our institution. The diet was made elective, and about half 
of our patients chose to receive it. Those who selected their foods without 
reference to our suggestions, however, were influenced in their choice of foods 
by the patients on the special diet. 

Because of food rationing we have been using a modification of our original 
diet through World War II. We shall first describe our present menus, and 
then indicate the changes we shall make when the food market is again normal. 

We attempt to provide the ^^ta^lin requirements from foods natmally rich 
in these elements. We alter our food constituents as little as possible by apply- 
ing low temperatures in coob’ng. We make extensive use of the hydrophilic 
colloidal properties of gelatin. We supply an adequate amoxmt of minerals by 
using relatively crude foodstuffs. 

Our breakfast menu is as follows: A cooked whole grain cereal such as rye, 
oats, barley, wheat or com, to which is added one-half ounce of raw wheat 
middlings; one pat of butter; three ounces of 20 per cent raw cream; eight ounces 
of raw milk; a citrus fruit equivalent to one-half grapefruit or one orange; four 
prunes; a choice of two eggs and four slices of bacon or a serving of sausage; one 
slice of whole grain toast; a cup of coffee substitute, and a glass of gelatin drink, 
containing one-half ounce of gelatin with a suitable flavoring. 

Luncheon consists of a meat-stock soup; a meat (when possible, heart, brain, 
liver, tripe, sweetbreads or kidney); raw liver thi-ee times a week; a raw green 

1 From the Pottenger Sanatorium, Slonrovia, California. 

= Read before the Institute of Medicine, Chicago, Rlinois, November, 1945. 
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salad; two cooked vegetables; a dessert such as custard, ice cream, junket or 
jello, or fruit in season; one slice of whole grain bread vith one pat of butter; 
one glass of gelatin drink; eight ounces of raw milk; one drachm of rice molasses 
concentrate or one-half ounce of malt extract. 

The evening meal follows the luncheon plan except that a roast is usually 
served in place of other meats. With this amount of food, there is no demand 
for between-meal feedings. 

TlTiole grains are used in cereals and breads in order to provide adequate 
minerals. The bread used for all meals except breakfast is made of sprouted 
wheat and rye and is very rich in the vitamin B complex, inasmuch as it is 
baked at a temperature of 160°F. The raw wheat middlings are also an excellent 
source of the \itamin B complex and of \dtamin E. The prunes are given for 
their laxative action. 

We serve fertile eggs of hatching quality because of their superiority in estro- 
genic substances (1). We use certified raw milk because of the presence in this 
product of important enzymes necessary in calcium metabolism. E.xperi- 
mentally, we have demonstrated that cooked meat and heat-treated milks, 
when fed to cats, interfere with proper calcification of the bones, enhance sus- 
ceptibility to bacterial infection and bring about demineralization (2, 3). 

Raw liver served in tomato juice is an excellent source of the known necessary 
minerals and ^’itamins, We serve other visceral meats whenever possible to 
provide the patient with an adequate amount of nuclear proteins. 

The purpose of the gelatin is to give a hj’’drophiIic colloidal base to the stomach 
content, reducing the irritation of the gastric mucosa. This is of inestimable 
value to patients suffering from extensive tuberculous enteritis, most of whom 
are able to tolerate the diet well, and are apparently aided in the healing of 
their intestinal lesions. 

We find that patients can handle animal fats, particularly the normal fat 
on meat and butter fats, better than vegetable fats. In salad dressings, we 
prefer to use olive oil rather than other vegetable oils. 

hlost patients gain weight on this diet for about three months. However, 
their tissue tone tends to improve so that they may actually shrink in phsraical 
measm’ements while shonang an increased weight. Patients whose disease is 
extensive and who are almost entirely inactive may develop a good degree of 
muscle tone in spite of the lack of exercise. The muscular fatigue suffered by 
tuberculous patients who return to physical activity after long periods in bed 
is partially avoided b}' those who have eaten the special diet. 

hlanj'^ patients on this diet correct their bowel habits, even when they have 
suffered from long standing constipation. In spite of the roughage present, 
laany patients who suffer from tuberculosis of the bowel soon regulate their 
evacuations and eliminate nocturnal diarrhea- We believe that the special diet 
improves the nutrition, increasing their resistance to their disease, and cutting 
down the frequency and severity of gastrointestinal complications. 

We have used this diet in the treatment of patients suffering from asthma 
and allergies, with good results. We have had the experience of seeing positive 
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tuberculin reactions in many children become negative after a period of time 
on this diet (4). We feel that the improved dietary has contributed in large 
measure to this loss of tuberculin sensitivity. 

Analysis of our diet, in daily amounts, is as follows (5) : 


Protein 

®Fat 

'Carbohydrates, 

Calories 

Calcium 

Phosphorus 

Iron 

Iodine 

Vitamin A — 

Thiamin 

Riboflavin 

Nicotinic acid 
Ascorbic acid. 
Vitamin D . . . 


231 g. 

187 g. 

310 g. 
3,840 
1,697 mg, 
3,007 mg. 
29 mg, 
107 mmg. 
19,337 I.U. 
4,168 mmg. 
5,086 mmg. 
48 mg. 
120 mg. 
107 I.U. 


A group of dentists in California, who are alert to the part that nutrition 
plays in dental health, recently convened for a Seminar^ at Palm Springs, 
Cahfomia. It is of interest to note that their food recommendations closely 
resemble those .which we use at the Sanatorium. This group has worked out a 
dietary which they advise for maintaining a healthy condition of the teeth and 
gums. It consists of the following elements, in the daily amounts listed (6): 


Protein 

Fat 

Carbohydrates 

Calories 

Calcium 

Phosphorus — 

Iron 

Iodine 

Vitamin A . . . 

Thiamin 

Riboflavin . . . 
Nicotinic acid 
Ascorbic acid 
Vitamin D . . . 


211 g. 

115 g. 

201 g. 
2,600 
2,342 mg. 
3,060 mg. 
27 mg. 
225 mmg. 
18,480 I.U. 
1,560 mmg. 
4,335 mmg. 
53 mg. 
177 mg. 
168 I.U. 


Three items which were part of our original diet have been curtailed by 
World War II. It is our intention to resume their use as soon as materials are 

' These figures were compiled on a specially equipped I.B JVI. Machine by Michael Walsh, 
M.Sc., San Diego, California. The figures are based on the usual portions and ingredients; 
allowance must be made for the fact that we do not trim the fat from our meat servings, and 
our custards and other dishes containing carbohydrates are made with a minimum amount 
of sugar and additional eggs and milk. 

* The Second Annual Seminar of Dental Medicine, sponsored by the Southern California 
State Dental Association and the Oregon State Dental Association at the Desert Inn, 
Palm Springs, California, October 7 to 12, 1945. ’ 



216 


FRANCIS M. POTTENGER, jR. AND FRANCIS M. POTTENGER 


again available. First, vre used raw bone meal with our breakfast cereal. We 
have found that the femur of the steer, ground at low temperatures, provides an 
excellent source of calcium. It is easil5'’ chewed into a gelatinous mass and is 
more readily ass imila ble than heat-treated bone meal and other forms of calcium. 
Second, we used the sprouted Chinese mung-bean in our green salad once a day. 
These sprouts are rich in vitamins and C, and contain a small amount of 
vitamin A as well as diastase, prochlorophyll, minerals and hydrolyzed vegetable 
protein. Third, we used visceral meats as one-third of the daily meat ration, 
instead of their occasional use as at this time. 

We believe that it is possible to use this dietary in public institutions where 
the food costs must be closely budgeted. By substituting the less expensive 
cuts of meats, including visceral meats, by using sprouted seeds of some tjTJe 
as part of a green salad, by using whole grain cereal ground in the hospital 
Mtchen as well as whole grain bread-stuffs, and bj’’ cutting down refined carbo- 
hydrates, it is possible to adapt this high protein, high fat, low carbohydrate 
diet for use in public institutions. 

It is our conclusion that the logical basis on which to estimate the cost of food 
for tuberculous patients is the cost per patient per period of arrestment rather than 
the cost per patient per day. If a highly %ntal diet of slightly greater cost will 
restore a patient to health in a shorter time than a cheap diet of poor nourishing 
qualitj’’, the end-result is a saving of time and a saving of the tax-payer’s money. 

We serve our employees a high protein diet without the adjuncts of rice 
molasses concentrate, malt extract or gelatin. The fact that we have had no 
knovTi tuberculous infections attributable to employment among our employees 
in forty-two years is suggestive of the protective value of the food eaten. 

One of the foremost names in nutritional research is Sir Robert McCarrison. 
Following World War I, he performed experiments on rats, monkeys and pigeons 
by feeding them the diets of the various peoples of India. Ill health was imposed 
upon these animals comparable to that suffered by the people consuming the 
Inadequate diet (7). We have performed similar experiments on cats in our 
own laboratory with like results (8). 

One of the outstanding e.xperiments with human beings is the Papworth 
Settlement in England (9). Here tuberculous patients cariy’^ on supendsed 
work. Two rules are rigidly enforced: first, that all patients must e.xpectorate 
into sputum pocket flasks, thus eliminating the possibility of mass doses of 
infection ; second, that all patients must consume an adequate diet. Sir Pendrill 
Varrier-Jones, in a report in 1930, reported that none of the cliildren bom of 
f.arents in this settlement showed active infection. He concludes that “the 
child’s resistance to disease is maintained by (a) adequate nutrition and (b) 
the absence of mass doses of infection.” 

Wrench (9) sums up the influence of circumstances which predispose human 
beings to infection as follows: “Liidng in dark, close alley's and tenements 
means also faulty' food. The impure air of slums means one food, namely, 
oxy’gen, being defective, but it means also that people who breathe it have not 
the money for foods that cannot, like oxy’gen, be got for nothing. Alcohol in 
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excess destroj^ the appetite. So do the poisons of such diseases as diabetes 
and kidney disease. So does confinement in prisons, workhouses, and work- 
shops. None of the people debiUtated by such places or such diseases eats 
heartily of good food. As to catarrh of the respiratory passages, that in itself 
was produced by McCarrison and also by Mellanby by faulty food. The barrier 
breaks down before the catarrhal microbes. A mass attack of tubercle baciUi 
may do the rest.” 


STOniARY 

It i.s a universally accepted fact that adequate diet is necessary for the treat- 
ment of tuberculosis. Our ex-perience at the Pottenger Sanatorium has borne 
out the value of the high protein, high fat, low carbohydrate diet, rich in natural 
\dtamins, in the treatment of active tuberculosis. 

Twelve years ago we adopted an elective diet which we have made available 
to all our patients wishing to elect it since that time. There have been as few 
substifntions as possible throughout the war years. We provide a daily intake 
of approximately 225 g. of protein, 250 g. of fat and 235 g. of carboh 3 ’’dratc. 
We attempt to supplj’’ the ^^tamin and mineral requirements from foods naturally 
rich in these elements. We alter our food constituents as little as possible bj*- 
upplj'ing low temperatures in cooking, and we make extensive use of the hj'- 
drophilic colloidal properties of gelatin. 

Wc have found that this -satal diet apparently increases the resistance of the 
tuberculous indhndunl to his disca.se, and improves muscle tone, often in spite 
of l.ack of exercise. Wo have subscqucntlj’- used this same tj^e of diet in the 
treatment of a group of allergic children, with good results. 

It is our conclusion that the logical basis on which to estimate the cost of 
food for tuberculous patients is the cost per patient per period of arrestment, 
mthcr than the cost per p.aticnt per day. If a highlj’- vital diet of slightly greater 
cast will restore a p.aticnt to haalth in a shorter time than a cheap diet of poor 
nouri.shing qualit.v, the end-result will be a saving of time and a saving of the 
tax-paj’cr’s moncj'. 

Wc believe that a highly vital diet can build the resistance of an indundual 
to his di-se-ase, and help him to maintain his health so as to continue as a useful 
member of socictj'. 


SITM.XIUO 

Ivs un hecho aceptado universalmento quo para cl tratamiento do la tuberculo- 
sis .se neccsita una alimentacidn adccuada. Nuestnis observaciones cn el Sana- 
torio rotlengcr compniebnn cl valor de una dicta alta en protetna y gnisa, escasa 
cn hidrat(^s dc carbono, y rica cn las ritaminas natumlcs, para cl tratamiento do 
la tuberculosis activa. 

Haro 12 afms adoptamos una dicta que desdo cntonccs hemos pucsto a la 
disjmsicirtn do las onformos quo dcsoalwn .‘-■cguirla. Durante la« auos de l.a 
gtiorni homos hcfho on clla cl monor mimero do camliios posiblo. La inmost i6n 
dbria os aproximadamonf o dc 225 gm. dc protclnn, 250 pm. dc grasa y 235^i. dc 
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liidratos de carbono, tratdndose de ilenar los requisites de idtanunas y sales 
minerales por medio de alimentos naturalmente ricos en dicbos elementos. Los 
compouentes alimenticios son alterados lo menos posible, apUcando temperaturas 
bajas para la coccidn, y utilizando en gran escala las propiedades bidrdfilo- 
coloidales de la gelatina. 

Hemos observado que esta dieta vital aumenta aparentemente la resistenm 
del tuberculoso a la enfennedad, y mejora la tonicidad muscular, a menudo a 
pesar de la falta de ejercicio. Hemos utilizado despuds la misma clase de dieta 
en im grupo de ninos aldrgicos, con buenos resultados. 

Nuestras conclusiones son que la base Idgica para calcular el costo del alimento 
de los tuberculoses es el costo por enjenno por periodo de estacionamicnio, mfis 
bien que el costo diario por enfermo. Si una dieta muy Autal que cuesta un 
poco mas restablece la salud en menos tiempo que una alimentacidn barata mas 
poco nutiitiva, al final de cuentas economizdra dinero y ahorrard los fondos de los 
contribu5’’entes. 

A nuestro parecer, una alimentacidn muy ^dtal reforzard la resistencia del 
indi%dduo a la enfennedad, y lo asmdard a mantener su salud, continuando asi 
como miembro util de la sociedad. 
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TUBERCULOSIS AND HUNGER EDEMA 
PANAYIOTIS CHORTIS' 

During Ihc tmng period of 1911-1942 when Greece sufTered privations, 
hardships and starvation, its hospitals were filled almost exclusively with patients 
sufTcring from hunger edema. Opportunity was presented to observe and 
follow great numbers of newly admitted patients in the Hospital-Sanatorium 
of Sotiria who showed extensive hunger edema and progressive pulmonary 
tuberculosis, hlost of these p.atients died shortly after admission; others, 
with the benefit of complete bed-rest and the meagre hospital diet, showed 
temporary' improvement in their general health and disappearance of the edema, 
but eventually succumbed te an acute progressive form of tuberculosis, since no 
ti'pe of collapse therapy was applicable. In a few patients showing slight and 
localized pulraonarj' cfiangcs with a slight degree of hunger edema, it was pos- 
sible to induce pneumothorax as soon as complete disappearance of the edema 
was endent. It is probable, then, that in the course of hunger edema in tuber- 
culosis patients acute exudative forms become evident with eventual fatal 
result. 

To date no work has been published on the question of tuberculosis and 
hunger edema, though a great number of authors have written about himger 
edema in nontuberculous conditions. In order to stud}'^ the problem fully, 
complete clinical, biochemical and histopathological studies were attempted, 
but it took over two years to accomphsh them because of the difficulties of re- 
search during the encmj’' occupation. 

A total of 108 patients were studied. These w'ere divided into three groups 
according to the severity of their general condition, extent of edema and de- 
velopment of the pulmonary changes. Of the 75 cases in group 1 wdth severe 
edema and diffuse bilateral pulmonary tuberculosis there were no sinvivals. 
In group 2, composed of 23 patients with diffuse edema and extensive changes 
in one lung, 2 have improved, one has remained stationary and the rest have 
died; in group 3 wdth 10 cases presenting slight edema and localized pulmonary 
involvement, 6 were apparently ciu-ed, 4 have shown considerable improvement 
and no deaths have occurred. 

It was evident from the patients' histories in all tliree groups that most of 
them suffered lack of adequate nourishment over long periods of time, especially 
a total lack of animal proteins, and were getting only a small amount of vege- 
table protein and fat. As a result of this diet a considerable loss of body Aveight 
was noted with easy fatigue, mental and bodily sluggishness and finally the 
appearance of localized or diffuse edema. The extent of edema has been re- 
lated to the severity of the pulmonary involvement, and it w^as found that 
diffuse edema appeared mostly in patients with severe pulmonaiy disease. 
The edema appeared first in the ankles, eyelids, then in the lower limbs and 
face and finally spread all over the body. The appearance of tliis edema was 

^Director, Hospital-Sanatorium Sotiria, Athens, Greece. 
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similar to that seen in nephrosis. After the disappearance of edema the skin 
lost its elasticity and resembled a folded hag containing the skeleton. Hunger 
edema, as we noticed, vanished rapidlj'^ in those patients who received sup- 
plementary animal proteins in addition to the regular sanatorium food. 

The main points by which the progressive tuberculosis in these patients vath 
hunger edema was evident were frequent and prolonged hemoptysis and gradual 
increase in fever. Contrary to the opinion of Gerhartz and Moritz, who report 
that they observed bronchitis, bronchopneiunonia and lobar pneumonia in the 
course of hunger edema vithout fever and with bradycardia, we have generally 
noted a feverish course with severe prognosis in the acute pulmonary infections 
as well as in pulmonary tuberculosis. In these patients the temperature rose 
from 99.3° to 103°F., especially in the evening hours, and only in the last stages 
of the disease did the temperature fall below normal. Fever was especially 
high in exudative tuberculosis and lasted until resistance of the organs ceased. 
Cough was troublesome and expectoration abundant, the quantity of sputum 
being related to the extent of the edema. Hemoptysis was the most common 
symptom in cases of long dmation and did not respond to the usual hemostatic 
drugs. On auscultation fine moist r&les were found on inspiration with loca- 
lized puffing breathing which in a few days was transformed into cavernous 
breathing. These findings grew in number and intensity in proportion to the 
extent of the edema and changed day by day because of the rapid development of 
the pulmonary changes. In patients in whom the tuberculous changes were 
recent and artificial pneumothorax was apphed as soon as the edema had dis- 
appeared, the course of the disease was very favorable. In the circulatory 
system the most common symptom found was tachycardia, in contrast to most 
authors w'ho have reported bradjmardia which is considered pathognomonic of 
hunger edema in nontuberculous patients. We attribute this tachycardia to 
the coexistent tuberculous toxemia and to the myocarditis occurring in the 
rapid development of tuberculosis. In respect to the various other sj^ems 
we have observed (fiarrhea alternating with a dj'senteric sjmdrome and a con- 
siderable decrease of gastric acidify, polynria, as well as mental disturbances, 
consisting of intellectual clouding, delirium and anmesia, sjTnptoms which 
were improved following spinal puncture. 

Blood studies showed a great disturbance in the equilibrimn of the colloidal 
sy'stcm, consisting of a considerable decrease in the protein of the blood serum 
which in certain cases dropped to 1.4 per cent. A diminution of the total 
protein was noted, while the globulin remained at a normal level. Red blood 
cells were reduced to about 2 to 3 millions. Blood platelets were also reduced to 
SO to 100,000, while the hemoglobin was 55 to 75 per cent, so that a hy’pocliromic 
anemia was e%ddent. Chlorides in the blood scrum were almost always in- 
creased, in contradistinction to the blood sugar which was found far below normal 
levels. 

PATnOLOGICO-ANATOSnCAL m*DtN'GS 

The most common findings were exces-sive drymess of the skin, loss of sub- 
cutaneous fat tissue and great atrophy of the musculatmc. A great collection 
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of fluid in the plem-al cavities Avas noticed in 96 per cent of cases. The lungs Avere 
generallj' liyperemic Avitli diffuse exudatiA^e lesions and extensive perifocal 
l.>unpliocytic infiltrations (figure 1). The air cells ^Yere generally full of exudate 
and the bronchial mucosa Avas edematous. In oA^'er half of the cases, the peri- 
cardium Avas filled Avith fluid and the heart muscle Avas anemic and distended, 
containing a minimal amount of blood. In 75 per cent of cases we found free 
fluid in the peritoneal caA-it 3 L The intestines were distended and shoAA'ed 
diffuse hj-pcremic lesions of the serous membrane. In about 58 per cent of 
cases, Ave foimd ulcerated nodules in the intestinal mucosa AAuth SAA'elliiag of the 
serial interintestinal ganglia. These ulcerations shoAved cA'^eiy evidence of their 
tuberculous natiu-e and often Avere localized in the ileocecal Amb'-e and in the 
small intestine and A^eiy rareb’^ in the mucosa of the large intestine. The Iwer 
and spleen, as Avell as other Auscera and endocrine glands, shoAA'ed a decrease in 
weight and complete disappearance of fat tissue. The brain commonlj’- Avas 
h 3 'peremic and the cerebral caAUties full of cerebrospinal fluid. In 4 per cent 
of the cases aa'c noticed large tubercles localized in the cerebellum and the pons. 

In order to make a comparatiA'e stud 3 '- Ave made a pathologico-anatomical 
iiiA’estigation of 20 patients A\dio had died of progi-essiA^e pulmonaiy tuberculosis 
or some complication Avithout hunger edema, inasmuch as the3’- had been fed, up 
to the last moment, Avith large quantities of proteins. In these cases the sub- 
cutaneous fat tissue, though reduced, A\'as present. The atroph 3 ’- of the muscles 
Avas insignificant. The elasticit 3 ’' of the skin Avas preserved and the pulmonaiy 
changes, although extensiA^e, presented no important circumfocal and AA'ide- 
spread swelling and the bronchial mucosa Avas not edematous. The Aveight of 
the viscera and the endocrine glands Avas normal, while some of them, especialb’’ 
the Ih'er, AA'as OA^erweight due to passiA’^e congestion. 

HISTOLOGICAL FINDINGS 

We also made detailed histological examinations of all the Auscera and glands 
of internal secretion. To make a comparatiA’-e stud 3 '-, aa'c inA^estigated 24 patients 
AA'ho had died of tuberculosis and hmiger edema and 6 patients AA’ho had died of 
progressiA'c tuberculosis or some other complication Avithout hunger edema. 

In these investigations we noted the following: The lungs showed cloudy 
SAvelling of the ah-eoli and an extensive edema of the connectiA^e tissue betAA'een 
them, a filling of the alA’^eoli Avith exudate, and edema of the bronchial mucosa 
(figure 2). In the brain aa^c found lyperemia of the capillaiy A^essels, edema of 
the cerebral tissue, turbid sAvelling of the endothelial cells and spott3^ hemorrhages 
around the capillaiy A^essels. The nuclei of the neiwe cells presented changes in 
size and appearance. The neuroglia had lost its compact appearance and pre- 
sented a fibrous Aveb; in the small intemtices AA'ere transparent pores Avhich AA’ere 
filled AA’ith liquid (cerebral SAA'elling). In the Ih'er aa’c found extensiA^e cIoud3' 
SAA''elling of the protoplasm of the hepatic cells Avith serous impregnation of the 
interstitial tissue in AA’hich man 3 ’' tubercles AA'ere localized (figure 3). In the 
kidne3>'s aa'c found cloud3’- sAA’elling of the protoplasm of the epithelial cells of the 
urmiferous tubes AA'ith OA-erdistention of BoAA'man’s capsules b3' exudate, resulting 
in a deformation of the tubule, (figure 4). We also obserA'ed infrequent tubercles 
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in the conjunctival interstitial tissue. In the heart, besides the cloudy s^veIling 
of the sarcoplasm of the muscle cells and the serous impregnation of the intersti- 
tial tissue, wc found also a separation of the muscle fibers at their point of junction 
(figure 5). An abundance of small localized tubercles were also noticed in the 
connective tissue. In the spleen v>q observed a thickening of its capsule and its 
interstices M-ith a decrease in number and size of the splenic follicles, with small 
anemic ones imprisoned in the parenchyma due to the obstruction of the capil- 
larj' vessels by the continuous presence of bacilli in the circulating blood. We 
also found infrequent tubercles in the interstitial connective tissue. In the 
suprarenal gland wo found a marked decrease in fat substance in the cortex, 
a degenerative atrophy of the medulla and an occasional tubercle in the inter- 
stitial tissue (figure 6). In the pituitai^’^ gland we noted that the epithelial cells 
had not maintained their natural texture but presented cellular ^vision with 
atrophy. A slight h 3 'perplasia of the interstitial tissue nith Ijunphocellular 
infiltration was noticed (figure 7). In the thjToid gland disappearance of the 
colloid substance of the glandular vesicles was noticed Mith a serous impregnation 
of the interstitial connective tissue and a liquid infiltration between the walls 
of the glandular vesicles, wliich sometimes presented a hyperplasia of their 
glandular cells (figure 8). In some cases we found tubercles in the interstitial 
coimective tissue. In the pancreas we found cloud}’- swelling of the protoplasm 
of the endothelium of the glandular cells with serous impregnation of the in- 
terstitial connective tissue. Occasionally, we also noticed hyperplasia of the 
cells of the islands of Langerhans. 

Thus, besides cloudy- swelling of the protoplasm of the cells of the various 
VTScera and endocrine glands and serous impregnation of their interstitial tissue, 
that is, edema, we also noticed many tubercles in the parenchyma of viscera 
and endocrine glands and chiefly in organs in which tubercles are seldom seen, 
as for example the thyroid gland, pancreas and pituitarj’^ gland. We have at- 


Fig. 1. (Upper left.) Lung, ehowing intense perifocal Ij-mpliocytic reaction around a 
necrotic tuberculous lesion (Icn* power). 

Fig. 2. (Upper right.) Lung, showing e.vtensive edema of the connective tissue and 
cloudj' swelling of the alveolar colls (high power). 

Fig. 3. (Top centre left.) Section of liver showing cloudy swelling of the liver cells, 
edema of the interstitial tissue, IjTnphocytic infiltration and a large tubercle. 

Fig. 4. (Top centre right.) Section of Iddney, sho-wing cloudj'- swelling of the epithelial 
cells of the uriniferous tubes, a collection of serous e.vudate in Bowman’s capsule and 
deformation of the tubule. 

Fig. 5. (Bottom centre left.) Heart muscle, showing separation and breaking of the 
muscle fibres at their point of junction, cloudy swelling of the sarcoplasm and edema of 
the interstitial tissue. 

Fig. 6, (Bottom centre right.) Suprarenal gland, showing decrease in fatty substance 
of the cortex, edema of the interstitial connective tissue and atrophy of the medulla. 

Fig. 7. (Lower left.) Pituitary gland, showing hyperplasia of the interstitial tissue 
with a slight degree of lymphocellular infiltration. 

Fig. 8. (Lower right.) Thyroid gland, sho-wing decrea.se of colloid substance of the 
glandular acini and varying size of the acini and edema of the interstitial tissue. 
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tributed this to the frequentlj”^ occurring bacillemia, as 'well as to tlic considerable 
decrease of the general and localized resistance of the organism, in patients with 
tuberculosis and himger edema. 

In the histological stud3* of the parench3Tna of the ^dscera and endocrine 
glands in the patients who had died of tuberculosis vrithout hunger edema, since 
up to their last moment they had been fed with animal protein and fats, we did 
not notice an3’- changes in the parench3Tna of any organs except the lungs and 
very rarel3’ fatt3’' degeneration of the liver. The fat tissue of the viscera, though 
decreased, was present and nowhere did w’e see cloud3' swelling of the cellular 
protoplasm or serous impregnation of the interstitial tissue. 

From the above findings it appears that, during the course of hunger edema 
in tuberculous patients, the edema is not limited to the skin and subcutaneous 
connective tissue but extends also to the parench3’ma of all the viscera and 
endocrine glands. 


DISCUSSION 

The above are, in brief, the chemical, biochemical and histopathological 
findings •which we have observ^ed in our cases. Let us now sec how the rapid 
evolution of tuberculosis in patients 'n’ith hunger edema c.an be explained. 
Among the known causes wliich produce a considerable decrease in the resistance 
of the organism against tuberculosis, the principal place is occupied by under- 
nourishment, a fact which was demonstrated during the first IVorld War when 
the morbidit3* and mortalit3' from tuberculosis showed considerable increase. 
Therefore, during the course of hunger edema the immunological resistance 
of the organism is considerabl3’’ decreased and at the same time the local tissue 
resistance is also diminished. Tliis is due to cloudy swelling and serous im- 
pregnation of the parench3Tna of the viscera, chiefl3' in the lung tissue, where the 
Koch bacilli, finding a favorable soil for development and lack of resistance 
because of the edema, disseminate tlirough the pulmonnr3’' parcnch3'ma. Thus 
tuberculous foci are created with circumfocal infiltrations. At the same time 
the bacilli, penetrating into the blood-stream, form now foci in the walls of the 
viscera because of the decreased local tissue resistance. This is wh3' tuber- 
culosis in the course of hunger edema assumes an exudative a.spcct with rapid 
evolution. The cause of the great decrease in organism resistance is not onl}' 
the lack of food intake, cspeciall3’ those foods containing protein, but also the 
coexisting protein poisoning which occurs in the organism due to the incom- 
plete metaboliinn of the organism’s proteins. As a result of these two causes 
there is a disturbance of the equilibrium of the colloidal 63'stem and a marked 
decrease in the most vital protein of the blood scrum, the albumen, the quantity 
of which pl.a3's an important r 61 o in all biological properties of the organi-sm. 
However, with the exception of these biological factors which cause the marked 
dccre.asc in immunological resistance of the organism, there are other mcchaniail 
factors contributing to the rapid development of tuberculosis, as for instance, 
the serous impregnation of the lung tissue, the cloud}' swelling of the alveoli, the 
axtensive circumfocal s^vcllings, the edema of the bronchial mucosa and the ob- 
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stniction of tlicir luminn. All tlicso factors contribute to a great decrease in the 
respiratorj' surface and such a diminution results in the increase in frequency 
and intensity of the respiratory movements, producing an aggravation of the 
pulmonarj' lesions, which contributes to the rupture of the altered alveoli and 
the rapid development of the disease. As to the explanation of hunger edema 
we completely agree with the opinion of those authors who believe that the 
lack of animal proteins and their vitamins is its principal cause. 

We do not believe that the lack of fat, as Zondek claims, constitutes the basis 
for the appearance of the edema because, as is Imowm, fat as well as carbohy- 
drates can be replaced by an equal quantit 5 '’ of protein or carbohydrate, while 
on the contrar}’ animal protein cannot be replaced with carbohydrate or fat. 
hloreover, considering the fact that lumgcr edema is influenced verj”- much by the 
administration of animal protein, and that no organic liistological changes were 
found, tee contend that the forinaiion of hunger edema is due to biochemical dis- 
turbances in the blood constituents and particularly to a great decrease of albumen. 

Obviously, the biological properties of the blood plasma depend on the surface 
tension of the colloidal molecules wliich links them with each other, and to the 
electric charge which tends to keep them apart. The greater the surface tension 
and the electrical charge the smaller are the different protein molecules. The 
electric charge also acts in opposition to the surface tension because, while the 
surface tension keeps the colloidal molecules attached to each other, the electric 
charge keeps them apart. The equilibrium of the colloidal system is based on 
the counterbalancing of these two tensions. But with the decrease of albumen 
whose molecules are small and hydrophilic and consequently have a higher 
osmotic pressure than the molecules of globulin wliich are coarse and difflcult 
to dissolve in water, there comes a rupture of the equilibrium of the colloidal 
63 'stem, resulting in decrease of the osmotic pressure of the plasma. The de- 
crease in osmotic pressure which normaUy averages from 38 to 40 cc. to 10 to 
20 cc. of water in seA^ere cases is followed by disturbance in the intravascular 
equilibrium. The water}' substances of the blood, not being retained in the 
vessels due to the great decrease of osmotic pressure, but at the same time 
being kept back b}’’ the predominating intravascular pressure, come out of the 
vessels into the tissues and proAmke edema. 

This opinion is supported by the fact that immediately after the allowance of 
a sufficient quantity of animal protein, when an increase in albumen in the blood 
serum is noticed and consequently an increase of the osmotic pressure, absorp- 
tion of the watery ingredients from the tissues into the vessels and disappearance 
of edema occur. 


SUMMARY 

On the basis of S 5 'stematic, clinical, biochemical and histological stud}’- of 108 
patients suffering from tuberculosis vdth hunger edema, it is concluded that 
the common histological changes in all the Aoscera and endocrine glands during 
the course of the disease consist of cloudy swelling of the protoplasm of the 
parenchymal cells, serous impregnation of their interstitial tissue and complete 
disappearance of the fat vesicles. Tuberculous lessions in the Aoscera were very 
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frequent, even in those glands in •which tuberculosis is usually verj’’ rare, as for 
instance in the thyroid gland, pancreas and pituitaiy gland. This frequent 
localization was due to a frequently noticed bacillemia and to the decrease of 
local resistance of the different organs owing to the edema of the parench}Tna. 

It is further suggested that the hunger sjTidrome appears principally in tuber- 
culous patients in whom pre^^ously existing or recentlj* developing pulmonarj’’ 
tuberculosis assumes an exudative form ■with rapid progression. It is also 
believed that the rapid progression of pulmonary lesions is due to: (1) biological 
factors contributing to the great decrease in the general immunological resistance 
against tuberculosis; and (S) mechanical factors contributing to the increase 
of the respiratorj’’ function of the lung, that is, to the enlargement of the res- 
piratory damage which causes rupture of the altered lung fibres and extension of 
the disease. 

As regards the pathogenesis of hunger edema in tuberculous patients, the 
author suggests that it is due to prolonged lack of animal protein, Tilth the 
result that the organism consumes partV his own protein, producing protein 
poisoning, and to a great decrease of the most Tutal protein of the blood serum, 
that is, albumen, which has ah important function in the biological processes 
of the organism. 


STOIAIUO 

Tomando por base el estudio sistcmdtico, cllnico, bioquhnico c histoldgico do 
108 enfcrmos que padeclan do tuberculosis acompafiada de edema dc hambrc, 
deddcese que las habitualcs altcraciones histoldgicas obsen’adas cn todas las 
vfsccras y glandulas endocrinas durante la evolucidn de la enfermedad consistcn 
en dcgencracidn turbia del protoplasma de las cdlulas parcnquimatosas, impreg- 
nacidn serosa del tcjido intersticial de las mismas y dcsaparicidn total do las 
vesfculas de grasa. En las vlsceras las Icsioncs tuberculosas rcsultaron mu}’ 
frecuentes, aun en las gldndulas en las que suele ser rarisima la tuberculosis, 
por ej., la tiroides, el pdncreas y la hipdfisis. Esta frecuente localizacidn dcbidse 
a una bacilcmia bastante comun y a la disminuida rcsistencia local de los divcrsos 
drg.anos a causa del edema del pardnquima. 

Sefidlasc adcm.As quo el stndrome de hambre aparece princip.almcnfc cn los 
tuberculosos en los quo una tuberculosis anligua o rccicnte rcviste forma c.xuda- 
tiva com agravacidn rdpida. Tambidn parccc que la rdpida agravacidn dc las 
Icsioncs pulmonarcs precede dc: (/) factorcs bioldgicos quo contribuyon a la 
gran di.sminucidn do la rcsistencia bioldgica general a la tubcrcuIo.sis; (2) foctorcs 
mccdnicos que contribuyen al aumento do la funcidn rc.spiratoria del pulmdn, 
c.s deeir, al incremento dc la Icsidn pulmonar que provoca la rotura dc las fibnus 
altenuias y la difusidn dc la enfermedad. 

Con rcspccto a la patogenia del edema dc bambre en los tuberculosos, superc 
el A. que sc debe a prolonpnda carencia dc protelna animal, dando esto por 
resultado que el organismo consume cn parte su propia prolcfnn, iJro<lurierido 
intoxicaridn protelnica, y t.ambi(!in a una gran disminucidn de la protefna mds 
e-;enrinl del .sucro .canpitneo, o .sea la albiimina, que dc.'empcfin una import.ante 
funcidn cn los proceso-s bioldp'cos del organismo. 


TUBERCULOSIS AMONG PERSONS OF JAPANESE ANCESTRY IN THE 

UNITED STATES 

DONNELL W. BOARDMANJ.* 

With the lifting, on January 2, 1946, of the Exclusion Order affecting all 
persons of Japanese ancestrj’^ in the Western Defense Command (western Wash- 
ington and Oregon, California and southwestern Arizona) and with the 
subsequent rescission of all Army exclusion and segregation orders against in- 
dividuals of this group, more than 100,000 persons foi-merly affected by the evac- 
uation became free to resettle in any part of the United States. It is estimated 
that a little more than 50 per cent will eventually return to west coast homes or 
neighborhoods from which they were evacuated. The remainder will have found 
new homes throughout the rest of the country. Thus, any health problem 
peculiar to this group becomes of interest to most of the states of the Union. 

Inasmuch as most of this group are either native to or one generation removed 
from Japan, it is significant that tuberculosis was reported to be the third cause 
of death in that country in 1934. Discrepancies exist in the reported mortality 
figures of recent years in Japan from as low as 130 to 140 per 100,000 in 1934 to 
206.8 in 1936 and 1938. The latter figures appear to reflect the true situation 
more accurately (table 1). The incidence of tuberculosis in Tokyo in 1945 has 
been estimated at approximately 22 per cent.® 

Existing tuberculosis mortality statistics for persons of Japanese ancestry in 
this country show a substantially better situation here. In 1940 there were 144 
tuberculosis deaths reported among the 127,000 Japanese and Japanese-Amer- 
icans of the nation, an incidence of only 113.5 per 100,000. However, in that 
year the national tuberculosis mortahty rate was 45.9. Table 1 shows a similar 
situation obtaining in California, where the Japanese death rate in 1940 was 
exactly double that for the state population as a whole. Approximately 95,000 
of the 127,000 Japanese were settled in California, distributed fairly proportion- 
ately throughout the state, in urban and rural areas. 

It is important, then, to determine at this time whether the long-assumed 
high incidence and death rate for tuberculosis among persons of Japanese ances- 
try is real or apparent. 

It is our purpose to show from available data arising from observation of over 
8,500 evacuated Japanese for varying periods up to two and one half years : (a) 
the prevalence of reinfection pulmonary tuberculosis within this group ; (b) the 
percentage of (frankly) active cases and of cases in need of further supervision. 
A brief discussion of related factors is included. 

•Senior Medical Officer, United States Civil Service Commission. United States De- 
partment of the Interior, War Relocation Authority. Acting Principal Medical Officer, 
Newell Community Hospital, Tule Lake Center, Newell, California. 

•Present address: 25 Nason Street, Maynard, Massachusettes. 

‘Time Magazine, September 17, 1945. 
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IIATEEIAL FOR STUDT 

The Colorado River Relocation Project at Poston, Arizona was one of the ten 
population centres established under the War Relocation Authority for the 
accommodation of the people evacuated from the West Coast area in 1942. 
Its population varied from a peak of 17,867 in August, 1942 to 11,000 to 12,000 at 
the beginning of 1945. Poston relocated its last e^'acuees on November 23, 1945. 
Leighton (1), in his recentty published book The Governing of Men, graphicall.v 
describes Poston, its background, its material and operational features and, best 
of all, its ps 3 ’’chological pattern, mass and individual. 

The following comments on background are pertinent to our discussion. The 
people of Poston had had pre-war homes and residence for twenty to forty 3 'cars 
in all sections of California, notabty in Los Angeles, the Imperial Vallej' of south- 
ern California, the coastal area south of San Francisco, the San Joaquin ^’allej' in 

TABLE 1 

Comparative mortaliti/ rates from iubcrcnlosis 


1911-1940 

(Deaths per 100,000 inhabitants) 


YEAS 

1911-1913 

1930 

1925 

1930 

1935 

1936 

193S 

mo 

ITS CXKT PE- 
espAsr 




Japan 

215 

224 

194 

1S6 

190 

206. C 

m 


7,7 



135 -152 

114 

S-t.S-S6.7 

71.5 

65.1 

55.9 



66. 9 

16.7 

California 

19S.3-203.9 

152. C 

127.3 

9S.C 

71.4 

71. G 

C0.3 


61.1 

21.6 

Japanese in C.nli- 











fornia' 





130 

13S 

111 

112 


13. S 


Note: Compiled from statistics published in the Annual Epidcmiologic.al Report, 1935, 
the Public llrallh Reports of the United States Public Hc.allh Service, and the IVeekly 
Bulletins of the California State Department of Health. 

* Computed on the b.".sis of 1940 Census Bureau Population figures. 

central California, and in the neighborhood of Placer Coimt 3 ' in eastern Cali- 
fornia. The S.nn Francisco Ba)’ area was significant^ represented. Except for 
the I.^s Angeles contingent, thet- constituted a farming and small-town com- 
munity population. The age distribution was t 3 q)ical of the entire group in this 
countn.'. There were high percentages of adolescents (15 to 20 3 ’cars) and t'oung 
adults and of late middle-.nged and elderty persons, a smaller group of nin.abouts 
(3 to S 3 'cars), and an abnormalty .small proportion of the 30 to 45 3 ’car-olds. 

Although the Center w.as divided into three camps sevend miles apart, with a 
population ratio of 0 to 4 to 5 in Camps I, II and III, re.spcctiveh’, b.a.sic hc.alth 
o{)cratioris were conducted .ns a unit from a 250-bcd U. S. Arm 3 '-t 3 'pe .station 
hospital in Camp I. Although di.spcn.sar 3 ' work wa.s conducted in Out-I’aficat 
Clinic.s in Camp.s II and III, all ho.'pitaliration.s, X-ra 3 ' and laboratory' work 
etc., took pbco in the hospit.nl. 
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The population was housed in regulation size Army barracks, divided into six variously 
sized one-room apartments. The barracks were arranged in groups, fourteen in a block, 
and four or six blocks to a “quad” or “roku” (from the Japanese meaning six). In 
the blocTc two rows of seven barracks were separated by a communal laundry, a boiler- 
room, and a latrine, divided into men’s and women’s sides.. The latrines contained 
showers (no tubs), and a number of paired hot and cold water faucets spilling into a 
room-long trough of galvanized iron served hs wash-basins. The block mess-hall served 
all the meals for the block’s population (250 to 280). One other building was designed 
for a recreation hall, but few of these buildings ever became available for recreation. 
They served instead to house the stores, churches, express offices, welfare offices, 
nursery schools, or even additional housing. 

METHOD OF STUDY 

The work which provided the basis for this study was conducted in three 
distinct phases during the period from May, 1942 to February, 1945. During 
this period 8,652 of the population had at least one roentgenogram of the chest, 
either a 4" x 5" photofluorogram or a standard 14" x 17" acetate fihn. 

During the first phase, in the early daj's of the Center’s operation, May, 1942 to 
July, 1943, hospital facilities and professional and semi-professional procedures 
were on an emergency basis. In this period of stress and social unrest, the 
development and causes of which are the subject of Leighton’s (1) book, it was 
impractical to try to enlist the cooperation of the community in a wide-spread 
health program. This was possible only after the recognition and resolution, 
by the end of 1942, of some of the basic problems of community life. 

Tuberculosis survey examinations were not conducted. Health educational 
motion-pictures and discussions were emphasized, however, and valuable ground- 
work was done in informal education of the people for the mass survey which 
was to take place. Roentgenograms other than those indicated in the course of 
clinical work were limited to hospital workers, tuberculosis contacts and some 
mess-hall workers. 

This program was under the direction of Dr. K. Kasuga, an evacuated 
Japanese-American vdth training in chest diseases and now for more than two 
years in the Army of the United States, Medical Corps. Through the establish- 
ment of bis Chest Clinic and the group discussions and lectures, he caught the 
interest and confidence of the people, preparing them for the cooperation the3' 
showed during the subsequent mass sun'ey. He was also particular!}’’ successful 
in uncovering and putting under treatment a high proportion of young adults 
•with disease susceptible to sanatorium care. 

The second phase, that of mass surv^ey, took place from July to October, 1943. 
It would have been impossible, or at least necessarily longer and less thorough, 
■ndthout the introductor}’ aspects of the first phase. In this period approximately 
5,100 persons over the age of 15 years were examined by means of a United 
States Public Health Sersdee 4" x 5" pbotofluorograph unit, under the direction 
of Dr. Herman E. Hilleboe, Director of Tuberculosis Division of U.S.P.H.S. 
Three thousand six hundred of these people were chosen with block residence the 
only selective factor. An additional 1,400 were mess-hall workers from all three 
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camps. The surv'ey was unusuallj' complete, the delinquents being sought out 
personally and almost invariably being persuaded to submit to examination. It 
was estimated b^' one member of the sun’ey team that less than 10 persons were 
missed within the scope of the sun'e 3 \ 

Tuberculin testing of 2,650 persons of all ages was done under the direction of 
the surv’^ej’’ group b 5 ’’ a public health nurse in October, 1943, as a part of this 
second phase of the study. Doses of 0.1 and 1.0 mg. of Old Tuberculin were 
used. 

The third phase of the program extended from Januarj’’, 1944 to Februar 3 ’, 1945. 
During this time the results of the prevdous two periods were consolidated and 
amplified. 

(a) Measures were taken to continue sun’^ey filming within e.xisting limitations. 
Several hundred mess-hall workers, almost 200 school teachers and school cm- 
ploj'ees and 200 or 300 high-school graduates were e.xamined. Also a particular 
effort was made in this period to follow up familj’ contacts of known cases. 

(jb) The Chest Clinic was e.xpandcd to include the follow-up bj* appropriate 
roentgenolopcal, clinical and laboratorj’’ e.xaminations of all cases of reinfection 
t 3 ’pe pulmonary tuberculosis. Active or questionab] 3 ' active cases of primar 3 ' 
tuberculosis or pleuris 3 " with effusion, uncovered during an 3 ' of the three periods, 
were also kept under observation. Tlie objectives of the Clinic were two-fold; 
{!) clinical confirmation of diagnosis, guidance of the patient and treatment of 
the disease; and (2) estimation of the d 3 ’namic status of the disease process for 
classification and statistical puiposcs. 

/\s tuberculosis carries a lieav 3 '' social stigma among the Japanese, care was 
taken to include the follow-up in the Chest Clinic of all nontuberculous chronic 
pulmonar}' disease and a number of cardiac cases so that a visit would not auto- 
maticall 3 ’ stigm.atize the patient as tuberculous. It is believed that this practice, 
together with its wide verbal advertisement, was helpful to the desired end. 

Patients seen in the Chest Clinic routineh’ had a complete blood count, 
urinah’sis and er 3 'throc 3 'tc sedimentation rate done before the visit. Examin- 
ations of sj)Uta were deferred tilt after the clinic intcr\*iew, at which time the 
technique of sputum collection and the dosirabilit 3 ' of conscientious effort were 
explained. Since this c.\planation was time-consuming when an interjjrcter w.n.s 
nccc.-sarx', sputa were ordered onl 3 - when there aj)pcarcd a likelihood of getting 
a positive finding. Positive .‘'puta from out-patients were infrequent. Ho-s- 
pit.alization w.as occ-T-rionalh* required of the patient and the contents of the 
fasting .stomach wore searched for acid-fast bacilli on three consecutive morn- 
ings. Clinics were held in the afternoon. Temperature, puK'^e rate and weight 
were rccordcel. Houtine plnvical e.xamination included inspection of throat 
and chest and percussion and auscultation of heart and lungs. 

Houtine tul>erculin and coccidioidin skin testing of all [latienls was an ob- 
jertive, but uniform success w.as not obtainerl. However, since tliere wen* 
■Sporadic cases of pulmonarj- coccidioidom'Tosis in Poston, all c.'ises offering the 
slightest suggestion of a different i.al di.agnostic problc.m were tested for Imth 
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Although complete blood counts and routine urinalyses were done in all cases 
seen in the Clinic, these failed to give useful information. It was felt that an 
elevated sedimentation rate was of more significance than a normal rate. Ex- 
aminations for acid-fast bacUli were confined to the stained smears of concen- 
trated twenty-four hour sputum specimens or of concentrated fasting gastric 
contents. 

RESULTS 

First phase: In his report to the Principal Medical Officer before entering the 
Army in October, 1943, Dr. K. Kasuga reported the discovery of 149 cases of 

TABLE 2 

Chest X-ray survey report, Colorado River Reloeation Center, Poston, Arizona 
Survey conducted July to October, 1943, under the direction of United States 

Public Health Service 
Number of people X-rayed 6,079 


X-UAY rtKOtKCS 

TOTAL 

14' 1 17' i 

1 

4'i5' 

Number 

Per cent 

Number 

Per cent 

Number 

per cent 

Reinfection tuberculosis 

233 

4.6 

196 

3.9 

37 

0.7 

Primary tuberculosis 

38 

0.7 

19 

0.4 

19 

0.4 

Suspicious tuberculosis 

0 

0.1 



6 

O.l 

Pleurisy 

91 

1.8 

20 

0.5 

65 

1.3 


Distribution of reinfection by stage of disease 



j 

TOTAI. j 

j 

DUCSOSKD OH 

14'x 17' 

4'r 5' 

Number 

Per cent 

Number 

Number 

Reinfection tuberculosis 

233 

100.0 

IPG 

37 

Minimal 

ISO 

Sl.l 

155 

34 

Moderately advanced 

42 

18.0 

39 

3 

Far advanced 

2 

0.9 

2 



reinfection tJTie pulmonary tuberculosis from the opening of Poston in May, 
1942 to July, 1943, when the United States Public Health Service .survey was 
started. Of these, 57 cases were hospitalized, indicating an activity rate of at 
least 3S.2 per cent. In this period the Poston X-ray Department e.xamincd ap- 
proximatelj' 2,000 people, of which an estimated SO per cent had roentgenograms 
of the chest. Thus the prevalence of reinfection pulmonaiy tuberculosis among 
the 1,000 presenting themselves for chest X-raj’ films in this period was over 
9.0 per cent. 

Second phase: The results of the 4'* x 5" photofluorographic sun’oy conducted 
from July to October, 1943 are shown in table 2. The tabulation is ad.apteil from 
the nnalj*sis compiled by the United States Public Health Service in March, 1944. 
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TABLE 3 


Resvlls of lubcrculin icsls with 1:1000 and 1:100 dilutions of Old Tuhcrctilin in £,645 people 
of Japanese ancestry in Poston, Arizona, October, 1945, by sex and aye 


ACT CSOUPS 

NTniBES TESTED ! 

KUUBES rOSTTTVX 

rEKOOTACE rosm^-x 

Total 

Male 

Female 

Total 

Male 

, FemaJe 

Total 

Male 

lai 

All ages 

2,650 

1,308 

1,342 

1,753 

905 

S4S 

66.2 

69.2 

63.2 

Under 9 

424 

207 

217 

160 

77 

S3 

37.7 

37.2 

38.2 

10-19 

691 

312 

379 

363 

151 

212 

52.5 

48.4 

55.9 

20-29 

464 

ISO 

284 

272 

106 

106 

58.6 

58.9 

58.5 

30-39 

ISO 

86 

100 

143 

73 

70 

76.9 

84.9 

70.0 

40-49 

306 

101 

205 

270 

92 

178 

88.2 

91.1 

86.8 

50-59 

326 

199 

127 

306 

193 

113 

93.9 

97.0 

89.0 

00-69 

221 

195 

26 

211 

189 

22 

95.5 

90.9 

84.6 

70 and over j 

32 

28 

4 

28 

' 24 

4 

87.5 

85.7 

100.0 


Unpublished data, compiled by RutbN. Crawford, R.N., United States Public Ilcalth 
Scr\ico, September, 1945. 


TABLE 4 

Classification of 476 cases of reinfection type pulmonary tuberculosis, Colorado River 
Relocation Center, Poston, Arizona 
As of January 30, 1945 


Acti\-c 

Minimal 40 

Moderately advanced 30 

Far advanced (including deceased) 45 

Total 121 

Arrested 

Minimal 210 

Moderately advanced 20 

Far advanced 6 


Total 


Quiescent 

Minima! 23 

Moderately advanced S 

Far advanced 4 

Total 35 

Questionable stabilitj’ 

Total 4S 


Grand total 


Xo e'timntiun of the ftability of lesions atfemptr^l frorrj the rinple feinvy 
ntru'* ; 4.G {ler rent of the more than 5,000 pen-ons exraninc'l were fosmd to h.irlior 
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roentgenographically demonstrable secondarj’’ type pulmonary tuberculosis. 
Only 0.9 per cent, however, showed far advanced disease. 

Table 3 presents the results of tuberculin tests in 2,645 persons of all ages. 
Although the percentage of positive tests for all ages was 66.2 per cent, it is 
noteworthy that 90.3 per cent of persons over 30 years of age reacted to* tuber- 
culin and 37.7 per cent of children of 9 years or less were reactors. 

Third phase: Table 4 shows the statistical summary of the incidence of re- 
infection type pulmonary tuberculosis among 8,652 persons, vdth subclassi- 
fications according to stability and extent of the disease process. It is adapted 
from a series of cumulative anal 3 ^ses made during the eight months of June, 1944 
through January, 1945. 

The table is simphfied from the analysis of an active clinic following 784 
persons; 50 cases in which the diagnosis of tuberculosis was unconfirmed, 44 in 
which it was abandoned and 214 cases otherwise irrelevant to this study were 
omitted from the table. 

A total of 476 cases of reinfection type pulmonary tuberculosis was found 
among 8,652 persons X-rayed, a prevalence of 5.5 per cent. These 476 cases 
were kept under obsen'^ation appropriate to the condition of the pulmonary 
lesion throughout the period of study'- or until the departure of the patient from 
Poston. Patients were routinely subjected to at least one reexamination by 
X-ray after a three to twelve months’ interval. The only exceptions to this 
routine were persons over 40 years of age who exhibited fibrotic and calcified 
lesions of minimal extent. A diagnosis of active disease was not made on the 
unsupported e-vidence of a single roentgenogram. 

Two hundred and four cases could not be classified as stable, there being either 
definite activity' of disease or manifest focal instability without over-all change 
in the pathological picture. Thus only 272, or 57.1 per cent, of these cases were 
definitely arrested; 25.4 per cent had to be classified as frankly active, while 42.9 
per cent were considered clinically significant. 

DISCUSSION 

Siaiistical considerations: Review of existing mortality figures of recent years 
(table 1) indicates a high tuberculosis death rate to have continued almost un- 
diminished in Japan during a dramatic decrease in tins country'’s mortahty rates. 
The Japanese and Japanese-American population in California, while showing a 
tuberculosis death rate twice that for the California population, nevertheless 
shows a decrease in death rates comparable to that which the United States has 
experienced. 

Study of chest roentgenograms of a group including persons applying to a 
general hospital for care, as well as those examined in an unselective suiwey’, 
disclosed a prevalence of 5.5 per cent reinfection type tuberculosis. Routine 
survey of the unselected group alone revealed 4.6 per cent. In a thorough fol- 
low-up frankly' active cases were found to comprise 25.4 per cent of all cases, 
although the diagnosis of acti\'ity was made conserv'ativeh'. 

These figures for the prevalence of reinfection type pulmonary' tuberculosis 
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are substantial!}^ higher than those reported b}' Bass and Thompson (2). Tlicsc 
■workers based their findings on a sun’e}’ in Tule Lake Relocation Center of 2,771 
adult persons of Japanese ancestrj' whose pre-war residence and mode of life were 
comparable to those of our group. Using a Llantoux tuberculin test screening 
technique, they fluoroscoped 1,216 of the 1,233 reactors, or approximately 45 per 
cent of the total. A single dose of 1 : 10,000 (0.01 mg.) OT was used. 

Our experience ■ndth tuberculin testing has been interesting in this connection. 
It was found that a substantial number of persons having a doubtful or negative 
reaction to 0.1 mg. of OT reacted positivelj' to 1.0 mg. of OT. The smaller of 
these doses was ten times the strength of the single dose employed bj' Bass and 
Thompson. 

Analysis of table 3 indicates that 90.3 per cent of persons over 30 years of age 
tested reacted to tuberculin. This sample tuberculin-testing (2,645 persons) 
ed us to the conclusion that, as a screening procedure among the older age groups, 
the advantages of preliminar}’’ skin-testing, me.asured in time, labor and materials 
saved, were insufficient to merit continuance of the practice. 

Ililleboe and iNIorgan (3) report that over a million workers in the United St.ates 
Public Health Scr^ricc were examined by port.able photofluorographic units of 
the United States Public Health Ser\'icc in 1942-1944. In this group, 1.5 per 
cent had X-r.ay evidence of reinfection t 3 ’pe tuberculosis. Wassersug (4) quotc.s 
the U.S.P.H.S. figures as being representative of the general provalcnco of the 
dLscaso ns determined by this technique. Yet this is one-third of the figure (4.C 
per cent) obtained in the similarly conducted surv'cy in Poston. 

The California Tuberculosis and Health Association's (5) portable field unit 
took 29,092 films in six months in 1944. Tabulated results were based on X-ray 
readings alone. The photofiuorograms were taken of persons in niral and urb.'Ui 
communities in both northern and .southern California; 2.9 per cent were con- 
sidered to show actual or suspected tubcrculo.«is. Activity of disc.ase was not 
designated. Tliis sun’cy was geographically comparable to the Poston sun'cy. 

The 4.G per cent prevalence of tuberculosis in the routine ma.ss sun’oy among 
persons of .Japanese anccstr}* is statLstically comparable to reported tuberculosis 
rates among patients admitted to clinics .and hospit.als throughout the nation. 

Bloch .and Tucker (G), fiuoroscoping 1.5,000 consecutive patients in the Un- 
iversity of Chicago Clinics, found 4.17 percent to h.ave tuberculous lesions of the 
reinfection t}i)c; 1.43 percent were considered clinically important. The authors 
abo report that, of 25,000 Xegro out-p.aticnts examined at Provident IIo.‘=pital, 
4.0 per cent deinon.stratcd .Kccondaty l\- 7 )e tuberculo.'.is and 2.G jrer cent h.ad 
clinically significant tli.^caso, 

Sc.ntchani and Du.^ryn.^ki (7) found 2Gc.a,‘^os of clinically Ficmific.ant pulmonara' 
tuljerc!ilo?is among 725 new admi«->-ion.s to the Meyer ^^emori.nI Ilo'ipital m 
BufTalo, a prev.alencc rtf .3.0 per cent of .active di'^e.a.^e. 

(S) rrprtrt.F that T.Stl siirces.-ivc patients were phnlofltiorngniphecl on 
admi ion to the University of .Michigan Hfr-pital, Ann .\rbo,’-, anrl fh.at 0..3 P^'r 
cent <!iriwcri rlinicaHy •IgTufte.ant intmthorr.eie dL'ea.'ej ]..5 jter rent evide.n'rd 
p*.!lnior..'.r}' tuhe.-taihj-I.-, of clini''al significance. 
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Clinical observations: A number of interesting observ’-ations were made during 
the examination and treatment of patients. 

Histories were uniformlj^ unsatisfactory in the older generation. This was due 
in part perhaps to the unavoidable presence of an interpreter, but more particu- 
larly to the patient’s ingrained reticence on the subject of tuberculosis. Histories 
were more more helpful in cases of the American-born and educated. Often 
were more helpful in cases of the American-bom and educated. Often histories 
from these young people could not be completed in' one inter\dew, additional 
time being necessary to establish rapport. During these interviews, it was 
emphasized that a willingness to accept and, when necessary, to discuss one’s 
tuberculosis was an integral step in the treatment of the disease. The patient 
was repeatedly admonished that his intelligent cooperation was superior to mere 
obedience, however slavdsh. 

Percussion and auscultation of the chest are notoriously unremimerative in 
many cases. This was our experience. Furthermore, the language barrier 
added to the usual difficulties of examining the immobile chest of the emphy- 
sematous or senile patient. Inspection of the chest of the older man, however, 
often jdelded a signiheant clinical finding, known as okyu, and peculiar, as far as 
we know, to the Japanese. 

Okyxt scars are circular, measuring 5 to 20 mm. in diameter, usually about 15 
mm. Thej’’ are the cicatrices of third degree bums inflicted bj’ the burning of a 
small mound of incense, called moxa, on the skin, sometimes vith a thin sheet of 
silver-foil interposed. This procedure is a Japanese form of counterirritation 
still widelj’’ practiced by the first generation Japanese of this country. (W e have 
seen it performed once and have frequently seen the eschars of unhealed lesions.) 

The position of these scars is determined by the site of the pain, the moxa 
being burned over the point of distress or in the paravertebral region over the 
root of the regional nerv^e supplying the painful area. 

Many of the older men with chronic fibroid tuberculosis demonstrated a num- 
ber of these scars on the shoulders or in the paravertebral area from the base of the 
neck to the base of the thorax. (Patients with peptic symptoms often manifest 
okyu scars in the epigastrium, and patients with peripheral neuritis may show the 
same lesions on the antero-lateral aspect of the lower leg.) Thus paravertebral 
scars were quickly recognized as good evidence of thoracic iUs, long since forgotten 
or denied with a sense of shame. 

Differential diagnosis: Acute pulmonaiy coccidioidomycosis is endemic in the 
American southwest, particularly in the San Joaquin VaUey of California, the 
pre-war home of many of Poston’s population (9). Recently an area of eastern 
California on the Arizona border, and hence not far from Poston, has been re- 
ported as another habitat of the infecting agent (10). Endemic areas within 
Arizona are located considerably further east. Because of these geographical 
factors and because of the occasional resemblance of the disease to tuberculosis, 
coccidioidin skin tests were done in all cases where anj’- doubt of diagnosis existed. 

Most of the cases of “Valley Fever” were of the acute type with sjnnptoms 
lasting approximately six to ten weeks and vith roentgenographic lesions healing 
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progressively to more or less complete resolution vnthin a few months. A few 
cases, however, showed permanent parencbj-mal changes, not unlike fibrotic 
tuberculous lesions, and one case presented a residual basal cavitation for more 
than a year. This latter patient was subsequent!}* inducted into the United 
States Army, 

Serial roentgenograms taken at proper inten*als sen*ed to differentiate acute 
and transitor}’ pulmonarj* infiltrations from the tuberculous. 

Classificalion: The Diagriostic Standards and Classification of T tibcrcidosis, 
1940 edition, compiled and published by the National Tiiberculosis .iVssocialion, 
was used as a guide in classif}*ing all cases. The limitations inherent in roont- 
genographic interpretation of pathological lesions in tuberculous lungs have 
been well demonstrated by ^Icdlar, Pesquera and Ordway (11). The inade- 
quacies of description of the minimal lesion within the terms of Diagnostic 
Standards have been pointed out by Reisner and Downes (12). These authors 
also reemphasize the complexities of evaluating the extent and d}*namic status 
of the minimal lesion. 

Our experience confirmed the unreliability of attempting to evaluate d\mamic 
status from a single film. Therefore, in this study a diagnosis of active disease 
was not m.nde on the evidence of one roentgenognara only. Serial films or clinical 
data or both supported the diagnosis in every case. 

Variables of interpretation wore minimized ns far as possible by having all the 
roctgenograms showing tuberculous changes read or reviewed by one examiner. 
Technical qualities of the rocntgcnogr.ams, although uniformly of a high .standard, 
showed perhaps wider variations than usu.al since the Center’.s power supply was 
capricious and inconstant. 

Laborator}' facilities were not s\ich as to justify hc.avy reliance on microscopic 
ex.ammations of concentrated sputa or gastric contents. Cultures and guinea 
pig inoculations were not made. Consequently, some patients were classified 
as of “qiicstionable stability” rather than quiescent, when clinical and roent- 
genological findings led us to believe that sputa might occ.a,sional!y be positive 
although they h.nd not been proved so. 

Vrhilc the limitations of prrsenl-<lnymetho<lB and those pectiliar to this particu- 
lar study were recognized, it w.as nonotheles.s felt that a fair evaluation of each 
case hs.d l)ecn achieved. Ropeatetl examinations, roentgenographie or clinic.al 
or both, over a significant }>eriod of time, decreased the subjective factor of film 


interpretation, ncutr.nlizcd the technical variations of roentgenograms and per- 
mitted observation of the p.ationts’ clinic.al course. 

SocialogicrA a^preh: It is impos-rible tf) estimate the degree of psychic fraum.a 
attendant on the mro-s evacuation of 100,000 person.^ from their homes in time of 
war and under dun\‘,s from hostile communities. Drighton fl) has cmfiha-’irKl 
the f.act that I’o^ton cneompassefl many of tb.e ba?ie lyj>'' ' of stress v.hi'^'h may 
tlsreatcn or as'-.ii! an individual or a society. The effect tlic.v* tnay have fi.nd on 
the eourro of iub''rcuhv in the grotip r.annot be me.a.-,jri^l. We ie-.r! no in-t.-mce 
expn'.-.-v<i itttribulion of r. pati'-nl’.s break -<lov.'n to t!.< .-e prt‘" nur'. However, 
it c.annot denh’d (h.at the p-ychic ftn-i-e^ v.'cre indeed rnn't.tAf, .rirab'e 
uj’.p-redi-t.'.bh- th.'i urherjl Iwitb the evaruntio.n and r'-h^catioa peri>>^!". 
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During the study the strong social stigma borne by tuberculosis among the 
Japanese was noted. The existence of this stigma has been reported previously 
(2) and has been obsei^md by every physician in the War Relocation Authority. 
TiTiereas a fear of tuberculosis and a reluctance to accept its diagnosis exist in the 
American population at large, this is based on the conviction that the disease is 
inherited and uniformly fatal (13). A social stigma, similar to that which attends 
syphilis, is not an integral part of phthisiophobia in this country, but pervades 
the Japanese culture here as well as in Japan. ^ 

No statistical data relating to factors affecting case rates and race susceptibility 
are presented. Nevertheless, contact histories suggest that the family’s desire 
to conceal the presence of this disease in its midst is a major factor in dissemin- 
ating tuberculosis through the younger generation. 

SUMMARY 

1. The findings of a two and one-half year study of pulmonary tuberculosis 
among 8,652 persons of Japanese ancestry, evacuated to a relocation centre in 
time of war, are presented and discussed. 

2. The influence of the Japanese ignorance and superstition regarding tuber- 
culosis is emphasized. 

3. The educational value of a tuberculosis survey is considered. 

4. A Japanese form of counterirritation is described and the significance of its 
aftermath as a physical sign considered. 

CONCLUSIONS 

1. Roentgenographic examination of 8,652 persons of Japanese ancestry dis- 
closed 476 cases of reinfection t 3 pe pulmonary tuberculosis, a prevalence of 5.5 
per cent. 

2. An unselective photofluorographic survey of the chests of over 5,000 
Japanese and Japanese-Americans showed an incidence of 4.6 per cent. 

3. Sample tuberculin testing of 2,645 persons yielded a prevalence of 90.3 per 
cent reactors in persons over 30 years of age and 66.2 per cent among all ages. 

4. Of 476 cases of reinfection phase pulmonary tuberculosis, 43 per cent were 
considered clinically significant, while 25.4 per cent w'ere frankly active; 57 per 
cent appeared to be cured or arrested. 

5. The prevalence and activitj’- rate for pulmonarj’- tuberculosis in this group 
is significantly higher than that reported in comparable groups of Caucasian 
Americans. This conclusion is in accord vith e.xisting mortality statistics which 
indicate the tuberculosis death rate for California residents of Japanese ancestry 
to be twice that for the California population as a whole. 

CONCLUSrONES 

1. El examen roentgenogrdfico de 8,652 descendientes de japoneses reveld 476 
casos de tuberculosis pulmonar tipo reinfeccidn, o sea un coeficiente de 5.5 por 
ciento. 

2. Un estudio fotorroentgenogrdfico del tdrax de mds de 5,000 japoneses y 
japoneses-estadounidenses tornados al azar reveld un coeficiente de 4.G por 
ciento. 
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3. La comprobaci6n con tuberculina de una mucstra do 2,045 personas diO un 
coeficicnte de 90.3 por ciento de reactores en las de mas de 30 afios do cdad y 
66.2 por ciento a todas las edadcs. 

4. Do 476 casos de tuberculosis pulmonar en la fasc de rcinfeccidn, a 43 por 
ciento se les consider^ de importancia clinica, en tanto que 25.4 por ciento eran 
francamentc activos, y 57 por ciento parcclan hallarse curados o cstacionadcjs. 

5. Los coeficientes de incidencia y de actividad de la tuberculosis pulmonar on 
este grupo son decididamente mds altos que los coraunicados para grnpos com- 
parables de estadounidcnscs dc raza caucdsica. Esta conclusion con\ienc con 
las actuales estadisticas de mortalidad, pues dstas indican que la mortalid.ad 
tuberculosa cn los residcntcs de California dc ascendencia japoncsa cs cl doble 
que cn la poblacidn de California cn conjunto. 

The author wishes to express acknowledgment to Dr. A. Prcssm.an, Nation.al Mcdic-s! 
Consultant for the War Relocation Authority, and Principal Medic.al Officer at Poston 
during most of the period of this study, for his encouragement and assistance. 
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TUBERCULOSIS IN THE SAN BLAS INDIANS OF PANAMA 

LOUIS G. BUSHi 


It is generally said that the American Indian has a high rate of tuberculosis 
infection and little resistance to the disease. However, the identification of a 
pure Indian is usuallj’’ difficult; environmental factors must be evaluated, and 
contacts with other peoples cannot always be traced. The San Bias Indians are 
a “pure,” isolated, aboriginal population of Panama. Recently, many of them 
were employed by the Army of the United States, thus exposing them to “civiliza- 
tion.” It is vfith the consideration of these factors that this study is presented. 

Moll (1) believes that tuberculosis may not have existed in pre-Columbian 
America and HrdliCka (2) showed that tuberculosis was more common in those 
North American Indians who had more frequent contacts vfith the white man. 
Long (3) states that the tuberculosis mortality of Indians in the United States 
is three or four times as high as in Negroes and nine to twelve times as high as 
in whites. Similar observations have been made by Dublin (4) and Townsend 
(6) in the States and by Walton (6) in Manitoba, Canada. In Mexico, however, 
Alarcfin (7) was unable to find evidence of increased incidence or severity in 
Indians and mestizos other than could be accounted for by poverty, bad housing, 
poor education and dangerous trades. Francis (8), in British Guiana, published 
morbidity figures that are lower in the aboriginal Indians than in the Negroes, 
Portuguese and Chinese. 

SOURCE OP MATERIAL 

This report is based on the findings in 604 San Bias Indians processed in the 
Central Labor Office of the Canal Zone from October 1, 1944 to December 19, 
1945. 

The war created a shortage of shipping and many Indians, who were dependent 
on their coconut trading for many of the articles they had learned to use, left 
the islands to seek work on the mainland. A great shortage of labor existed in 
the Canal Zone and the Republic of Panama, and Indians were readily hired by 
the Army. They were adaptable, cleanly in their habits and excellent workers 
in kitchens and hospitals on army posts. 

As many were handling food and in almost constant association with soldiers, 
it was decided to make 14 by 17 inch chest roentgenograms on all San Bias In- 
dians before employment. Stereoscopic and apical views were used when indi- 
cated. Thus each Indian received (I) a physical examination, (2) a determina- 
tion of height and weight, (S) a Kahn test and (4) an urinalysis. Other studies 
were made when indicated. Previously, all food handlers in the Canal Zone had 
been examined in this manner, and among these were 4 San Bias Indians with 
pulmonary tuberculosis who have been included in this report. 

The keeping of records of the Indians was difficult. Partly because Indian 

* Captain, Medical Corps, Army of the United States. Present address: 1311 Good 
Street, Reading, Pennsylvania. 
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names like ^fa7nj^lp{lglnna arc cumbersome, and partly because of a supersti- 
tion that revealing one’s true name is unlucky, the Indians use North American 
or Spanish names which they change at will. Thus, 21 Indians used the name 
Tony Alorris at one time or another, ^^'hen possible, finger prints were used 
to identify Indians. The ages given bj' the people arc only approxim.ations, 
short periods being counted by “moons” and longer periods being guessed, wth 
some degree of accuracy. 


.f-NTHROrOLOGICAL COKSlDBUA’nOXS 


Remarks concerning cmdronmcntal factors are based on a visit to the San 
Bias Islands. 

The Cuna or Tulc Indians arc one of the aboriginal peoples Tiling inaastem 
Panama. The Cun.as live in isolated groups on the nwinland .and on hundred? 
of reefs and islands strung along the Caribbean coast seventy-five miles from 
the Canal Zone and south to the Colombian border. These islands were first 
\isitod by Rodrigo dc B.astidos in 1501 and two yc.ars later bj' Columbus on his 
ill-f.atcd fourth voyage. At that time the islands were not inhabited, but the 
Cunas occupied the adjoining mainland. Columbus contacted the Cun.as, but 
bad little time to tnidc as his ships were riddled with boring worms. Before 
ho left ho named the islands for Saint Blasius. Later the Cunas were driven 
from the mainland to the islands by the Sp.anish as well as by other hadilc 
Indians. Accortling to the local custom, the Indians inhabiting those island.? 
liec.ame knomi as the San Bias Indi.ans. 

One of the oarlif'st accounts of the Cuna Indians is that of Lionel Wafer, 
surgeon to a party of British bucraneers. In IGSl ho w.as captured by the 
C’nn.as after injuring hi<; knee in a powder explosion. The Cun.as, although 
unfriendly, in ated hi'^ uoiind with a poultice of chewed herbs and plantain Ic.af. 
He later overr.amo their hie^tihty by .^bowing them how to let blood from a vein 
rathr-r than by shooting .'-ni.all .arroa-s into the ji.atient. Ilis succe.^s in minor 
.‘•urgerj- v.a.« .•'O gnxit th.nt he finally received an offer of a rhief’s d.aughter in 
marriage. Wafer (0) wrot/' that the Cuna men were “.straight and clean limit'd, 
big-boned, full hre.a'-ted, and hand-'ornely .>-haf>e<l ... I ru*ver i-aw among them 
a c.'OJil'ed or defontv‘<i jw-r^on.” Ho also noted llw pmsenre of albino - or “nu'on 
rhi!>ire:i.” 


Ti, > Indian-; are vi-ry much a'^ W.afer first ile’-eribed them — short (avi rage 
h' ighl rt-<l-bri;v.n in color, with largo barrel-' hajs'-d chf^ts. 'Hw-.r 

l.ead' are •< t. lov and ari' t *.(ri trelv br:u Idoef-pb.alio (cejihalir itirlex JlS). ’I iaar 
arm-- are ti Ia'Iv < !y It ng v. itU ; mall. «!f '.iimte, rUild-tike hamls; tUe-r I v ' are = I 'rt 
r-ith •. ! !■ -yrt.-.d f* * ’ and g:er-.t tmi --nfar devi lopmenl. Their eye'* are n'.nn- 
5 an 11 ■' ! .ng, ••rt.igl.'. rn,'! bta-et,^ giving them an ori'nl;.! apjs xn-rr**. 
Th V a*' t'ftairl'- r.o* f f a “pb'hi'iral l.-.bitu fPig-ire 1.) 


'I i r'lt,’-- rr'-;;- h.'.- L- n. -.ari >'!-!y <h 'rill'd a-s f-Ir.sr.n, ('.a'lb r.r.'l ,\r’l''ir 
H- t',' r-- a*.. I rnl’e.r.- i-' Clii'nebat;, tSr,*. Ii. I-nn r dfif ■ r I .'h 

a*;---', tl- p. n-l 5 *. *■ 


r. •! - 
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are disguised by ear-rings, nose-rings, clotliing, and paint on occasion. There 
has never been interbreeding vdth other peoples, except for a fevychildren who 
were sired by a Panamanian . police force stationed on the islands for a shqrt 
time. Both the mixed children and their fathers were killed in a miniature 
revolution. The appearance of a Cuna Indian is so distinctive that he can 
readil}' be recognized. 

Food is obtained by fisliing with spears, gathering coconuts and by farming 
small clearings on the Panamanian mainland. '\\Tiatever trading is done vith 
the outside world depends on the coconut. Then' large huts, built here and 



Fig. 1. A young .ndult S.in Bias Indian 


there on the reefs and islands, arc made of cane with thatched roofs. Several 
islands arc more densely populated, vith lints jutting again.st each other and 
narrow streets passing through the ■villagc.s. Sanitation is no problem, for all 
refuse is simpli’ thrown into the sea. 

HE.VLTH OF THE SAN BIAS INDIANS 

The San Bias enjoy good health. The GO! Indians included in this study had 
relatively few abnormal physical findings. The commonest abnormality was a 
pterygium encroaching on the cornea and re.sulting in pooi’ vision. I'iMial lo'-; 
was more severe in the near-albinos who lun-e little protection from the tropical 
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sun. Only G Pan Bla« Indians had palpable spleens; while 3 of 0 BavanO", 
another Cuna proup from the mainland, had spleens reachim: to the umbilieu'. 
Malaria i'^ rare in the San Bla^- idands beeau^e the eontimioii-^ nind'- iirevent 
the flipht of the mo-(iuitn. Ton‘'il-; were large and teeth nearly jM'rfeet. Cario'- 
wa‘' rarely .'•een and then U'-ually in tho'-e who had lived away fiom the i-land". 
Taehycardia, funetional murnmr.v and congenital heart di'ea'-e weiv oeeaMonally 
ob'crved. There wa^ only one hernia in the proup. Only 2 of tho'-e examined 
were female^, for (he women raiely leave the i-land-. 

Several intere-ting '-tudie- have been made recently on the San Bla'- Indian-- 
In mu Kumm and (Vawford (lOt examined blood '-peeimen-' for yellow fe\er 
antibodie- and found -l.G per cent po-itive by mmiH' pioteetion te-t-. Kean 
fin repoited a total ab-ence of hyperten-ion in the'-e Indian'-. In HU2 there 
wa- an epidemic of ala'-tiim in the idand--. In 11112 theie was an epidemic of 
riibf'ol.'i with w:iny pulmonary complications and a high fatality late. 

lUsI I/r.s or HOrX-TGKX'OGIUl'MIC .STI Dlls 

r,\id(nec of jmlmonary tiiberculosis othei than calcified primary le'ioH' wa' 
found in 13 of tlOl nM-ntgenopiaius, a jni'valence of 2.2 per cent. rouri>thir 
liitli.-ins with pulmonary tuberculosi-. weri' found among tho'C already emidovnl 
as GxmI handlers. Bertinent data I'citaininp to thi' pioup of 17 patif'uts an 
shown in table 1. (‘alcified jirim-iry lesions wen* prc'i'nt in appioximately II 
p< r lent of the films. 

Tiie follo'ving (onditions were noti-d in the 17 patients listed in talili- 1: 

I \ ii!< II' I ef i > <litiK 

< 'eii- till! itiiiii 

Mil le il It « 'Ills 

H’l ill r >' !< s|iit « 

Thu', ih' mijo'jtv h'oe modi (ate or wide-spre.id tuix-ri ulo-is This i- ion 
Ir.uv to tie U'U d tuidnigs in siir\e\s when- the lesions iIiseo\erid an h>r tie 
ino't p irt tnimte d Hi iW I \ e'", t lie e\ id' III e o! he.ihlip III ."i (2‘> pi r 1 1 nt I ol 1 li* 
P'tnnt' and tie- nn'inn of i.ihifi'd jnim ir\ lesions m aj'jnoxim it* K 11 I'* t 
Kilt o; tie tilnis s},n,- a cn -nr n 'i-t im e atel find'Hiv to hi diieg thin nil/!.' 
1» I x; < 1 ti d 



It lo I • ( 1 1\ If rrxt. 


l!*' ' It ’t.ii ti * \ '.•li I'.int ' -i I’ro'i m I .0 e. 1 lull* ulir. t't t ’nii.'h 
1} It « Hij • , , PI id o*. 37 1 1 'h : ■ \ 1 ir.'t r ii'iniht I- t 111 - n ‘il'ii ti ‘ • 

S' ! * I ' n -d 1"' ' . < * d n >• '1 { • ’. (1 I { - .ei't • if!i - 'll h .1 . .''e * ' ■ 

- ' fe 'f ' f* d I ! •' I j ' t| ‘ li - o’ *■ ■ I ■ I'l f ! • r ! 'u ! 
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TABLE 1 


Data concerning Indians with lesions of pulmonary tuberculosis other than 

healed primary lesions 


AGE 

YEAS OF 
EMPLOY- 
UEKT 

HEIGHT 

■WEIGHT 

CEAFHIC FINDINGS 



inches 

lbs. 


1. 21 


69J 

108 

Far advanced bilateral pulmonary tuberculosis with 
cavitation. 

2. 17 

1943 

m 

108 

Parenchymal infiltration of the upper lobe of the 
left lung. 

3. 23 


61 

120 

Parenchymal infiltration with a small cavity in the 
apex and first interspace of the upper lobe of the 
right lung. 

4. 21 

1941 

63 

120 

Extensive infiltration with a small cavity in the 
upper lobe of the left lung and an area of infiltration 
at the level of the second interspace on the right. 

5. 16 


60J 

110 

Extensive infiltration in the upper lobes of both lungs 
with cavitation at the level of the second rib on 
the left and first rib on the right. 

6. 22 

1941 

62i 

120 

hlinimal tuberculosis invohung the apex of the left 
lung. 

7. 22 

1943 

59 

108 

Consolidation and cavitation of the upper lobe of the 
left lung. 

8. 22 


60i 

113 

Exudative lesion and a large cavity in the upper lobe 
of the right lung. 

9. 50 

1941 

55i 

100 

Chronic fibroid lesion at the level of the first inter- 
space on the right. Minimal tuberculosis. 

10. 19 


57 

110 

E.xudative lesion of the upper lobe of the left lung. 
Moderately advanced tuberculosis. 

11. 29 

1941 

63 

152 

Fibrous lesion at the level of the right third rib. Mini- 
mal tuberculosis, activity undetermined. 

12.- 30 

1941 

62J 

124 

Tuberculous pneumonia of the lower half of the upper 
lobe of the right lung. 

13. 23 


61 

125 

Infiltration and cavitation of the apex and first inter- 
space on the right. 

14. 19 

1944 

59 

115 

Fibrous lesion of the upper lobe of the right lung, 
possibly inactive. 

15. 15 


58i 

90 

Infiltrative densities of the apex of the left lung with 
e.xtension to the hilus. 

16. 22 

1943 

58i 

j 

i 

101 

Parenchymal infiltration throughout the upper lobe 
of the right lung with two cavities, and mottling in 
the left mid-lung field. 

17. IS 

1944 

62i 

140 

Parenchymal infiltration in the second and third 
interspaces and a cavity at the level of the third 
rib in the left lung. Parenchj-mal infiltration at 
the level of the third rib in the right lung. 


Forty-six per cent of these 37 Indians had positive reactions, most of them 
being severe. Second-strength tests were not made. No conclusion can be 
dra\TO from such a small number of tests. 
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AUTOPSY OF A SAN* BIAS INDIAN ^nTH TUBEKCULOSIS 

A San Bias Indian came to autopsy at the Board of Health lAboratorj* of the 
Canal Zone. lie ^Yas a 22 year old employee ■who left his work one day and 
reported to the Margarita Hospital irith the complaints of headache and hack 
deformity. Ho had been ■^vorking for one year and his work had alwa\‘S I'K^n 
considered satisfactory*. A history was not obtainable because of language 
difficulties. The patient rapidly became comatose and died four days after 
admission to the hospital. At autopsy there were two caseous and partly calci- 
fied pulmonary lesions, miliary inilmonary lesions, tuberculous osteomyelitis of 
the first three lumbar vertebrae, and probably a tuberculous meningitis. These 
findings may also scia'e to show the fulmimiting character of the disease at times 
and the typical stoicism of the Indian. 


COMMENT 


There w.as no clearly demonstrated increase in the incidence of pulmon.ary 
tulxTculosis after employment away from the islands. As noted in table 1, 
10 (00 |X!r cent) of the Indians with pulmonary tuberculosis had records of pre- 
vious employment. Approxim.ately GO per cent of the tot.al GOl Indians ex- 
amined had previous employment. 

There w.as little outward sign of the di.«ense in tho.'c n*ith pulmonary lesions, 
and often they were of l>etter than .average weight. In figuir 2 the weights of 
tho=e Indians with lesions are noted on a graph of average height-weight oh- 
tairiMl from the reronls of 250 Indians. It would .suggest a disc.a.'^o process fo 
rapid that there i'i little time for wasting. 

'I’he rt'lativcly large numl>or of Indians with fulminating lesions may not l>e .a 
racial phenomenon, but one of climate. Strmig (12) l>elieve.s that tulHTCuIo*’."' 
i‘i mon- severe in trojiieal region^, particularly in regions locatctl at sea level 
and li.aving a high nda'ive humidity. These conditions are found at th'-ir ex- 
treme in I’aiiarna, .and me^t physicians hen* agrx'c that patients with tul'ercule^’." 


tlo p^Kirly. irre.-p'-ctive of race, 

hi. p.'r-' ib'.e tliat the incirlenee of pulmoruiry tulK'-rcuhr'^iw may Ik- higher tlsan 
this -tiiiiy indic.atc-. Indian-: v.hn are ill in.ay not apply for \\(irk an-l th.'''** 
v.lio I- '-on'.-- ill rr.;'.y return in th'-ir home-: v.ith'ait th'ir tii-ea-'e li-'iiig rep'.rJtd. 

Th. ' grt .ate-t ih-.nger for tlu* Indian l;.-s in the ritic« of Pati.ama wla-re tie* r^v'e 
of iiifr^'tion 'f- high, 'i’h- ."e is lifth- exiv- un- to tulK-reulo :■< on ariiiy 
In r-.aeral, rt-.iH'.a.'y {- .''r.r.el an- in giv»i h-alth an 1 lusve had 

; *.t: 1- • < f th--:r I* fore ring th<- .\nny. 

'I'i.- h'. llan no fnaej.-.n v,}-.* n toM that 1." h..as tul-TCiln-ri-', alth' -icb 1 '* 

St > rr.'i l.> ur. !■ r- *.-.r. i t*” i;:'.;’''rtr Nla.nv of t!-.' rn I.r.o'.v tS.'* de* l-y tl ** 

ri; '.r.-.i'. V .'.'d ri jr:.*- , f.n «;’i'-'*t'iniT'.g, an Indian v.i!! r‘!v'i- f.- 1‘ h* 

a.', f far;.:!'. -.r’d. .a::-! rl.;! In r;- frouj t?.- <i h‘ 

-- jj j'.j. fr'i'r. f.i- ff!!.,.' on tl..- v-'-.J • 


tJ, • 


( 
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hospitals in the Canal Zone. lie will not enter a hospital in the Republic of 
Panama, for his hostility to the Latin is almost hereditary and dates back to the 
days of the Conquistadorcs. He returns to the islands and becomes a patient 
of the Indian medicine man. Patient and medicine man go to the mountains 
on the Panamanian mainland for a week’s stay and the sick man is plied i\ith 
native dnigs. He returns home where he may spread the infection, recover or 
die. 

Weight 

(lb».) 

150 

UtO 0 


130 

120 

110 

100 

90 

80 

Height 

(inches) 



Fig. 2. Height-weight graph of San Bias Indians. The O’s indicate Indians with pulmonary 

tuberculosis 


SUMMARY 

Many San Bias Indians, members of a “pure,” isolated, abori^nal population 
of Panama, were recently hired by the Army of the United States, thus exposing 
them to “civilization.” They were given complete physical examinations and 
roentgenograms of their chests prior to employment. 

In 604 consecutive roentgenograms, lesions of pulmonary tuberculosis other 
than calcified primary lesions were found in 13, or 2.2 per cent. Of 17 Indians 
with pulmonary tuberculosis, 5 showed evidence of healing and 10 were of a 
fulminating character. Calcified primary lesions were present in approximately 
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14 per cent. The incidence of pulmonan* Uibcrculojis did not appear to be 
significantly greater in those who had pre%'iously been employed away fnem their 
native islands. 


S0MA1UO 

Muchos indios de San Bias, miembros do una poblacidn aborica'n, nbl.''.d.a, 
"pura” dc Panam.4, fueron cmplcados rccicntcmcntc por cl Ej(?a'ito de b.'S 
liistados Unidos, qucd.ando as! cxpucstos a la “civiliEaciOn.” 

.‘Vntes dc darles cmplco, fneron objeto de complctos exilmenes fbicos y m- 
diograffas tordciciis. Entrc 004 radiograffias consmitivas, encontnironsc cn 
13 (2.2 por ciento) lcsione,s dc tuberculosis pulmonnr, distinta.s do las Ic.^^ionc.^ 
primarias calcificadas. Dc 17 indios quo padccLan do tvibcrculosi.s pulmonar, 
5 revolaban signos dc cicatnKicidn y cn 10 la enformedad era dc natunalera 
{ulminrvntc. Aproximadamente cn 14 por ciento habla Icsioncs primarias cal- 
cificadas. La incidcncia do la tuberculosis pulmonar aparentomente no al- 
canzaba mayor importancLa cn los que hablan cstado cmplcados fuonr de sus 
l«la.s, (pie cn los otros. 
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TUBERCULOSIS IN LIBERATED EUROPEAN POLITICAL 
PRISONERS OF WAR 

Pathological Study of 87 Fatal Cases 
CHARLES P. LARSON>.> 

This report should be of interest and value because of the large number of 
autopsies performed on a group of men who not only had tuberculosis but who 
also showed the concomitant effects of severe starvation with avitaminosis. 

Dining the months of December, 1944 and January, 1945 approximately 300 
Rassian and Italian liberated prisoners of war were admitted to the 50th (US) 
General Hospital for treatment. The clinical diagnosis on the vast majority 
of these cases was pulmonary tuberculosis. By the 1st of June, 1945, 90 of 
these patients had died and complete autopsies were performed upon them. 
In 87 of these cases tuberculosis was the primary cause of death. The following 
pathological summary is based upon these cases. 

Seventy-five of those dying were Russians and 12 were Italians. The average 
number of days of hospitalization in this hospital was thirty-six. However, 
this figure does not show the fact that a high percentage of these patients died 
within a few days after admission (see graph 1). The average age was 31 years; 

A clinical history as regards the duration of the illness was obtained in only 
40 cases. The average duration of illness before death was 11.6 months. Actu- 
ally this figure should be much higher because no attempt had been made by 
the Germans to make an early diagnosis of tuberculosis in this class of prisoners 
of war. No hospitalization or treatment was instituted by the Germans until 
the disease was so far advanced and the patients so seriously ill that they had 
become unable to carry out manual labor duties. In this regard it should be 
remarked that the living conditions of these patients while imder German 
authority were deplorable. Approximately 100 men were crowded into one 
small wooden barracks, 60 feet long by 17 feet wide, with practically no ventila- 
tion. They were forced to sleep on wooden ledges covered with straw and lay 
side by side with no separating partitions. These ledges were double-decked 
with a space of only 2 feet between the upper and lower decks. There were 
two parallel rows of these double-deck ledges, one on each side of the room, 
with an aisle 3 feet wide down the centre. Many of these barracks had no 
flooring. Latrine and hygienic facilities were notably inadequate. Only one 
small hand towel was issued to each prisoner approximately once every three 
months. Blankets were inadequate in number, averaging only one per person 
even for the winter months. Clothes were of a very, poor grade of cotton-wool 
mixture and no overcoats were issued. Many of the men had no shoes when 
they were liberated by the Americans. As can be deduced, these living condi- 

‘ Lieutenant Colonel, M.C., A.U.S. From the Laboratory Service, SOth (US) General 
Hospital. 

* Present address: Tacoma General Hospital, Tacoma 3, Washington. 
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tion? were extremely favorable for the spread of tubcrculw^L^, or in fact any 
communicable disease. If one person in a barracks had active tul>ervni!o-^!>, nl! 
the others were .‘subjected to a maximal exposure. a rc.«ult, there was a 
Larpo percentage of cases of recent tuberculosis, which was proved by nutopsi's 
of this series.* 

Fift\'-four patients had chest X-raj* films and a total of 7 discrepancies wim' 
noted in the X-r.iy reports when compared mth the anatomical diagnevsis at t!ic 
time of autopsy. This jnelds an apparent diagnostic error of 13 per cent. In 
3 cases the pulmonary tulx'rculous lesions were not ob'^erved in the filnw, hut 
thO'C which were missed wore small and recent lesions. In 2 other eases milLarj' 
tulx'rculosis was not ob=;er\‘ed but in one of these ca.scs the chest film mws taken 
six weeks before death, so the lesions inaj’ not have been pre.-ent at the time 
the film was made. In one ease the radiological diagnasis was miliarj’ tubcrcu- 
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nostic error of the laboratorj’^ and radiological departments iverc about equal. 
In only 2 cases (both miliary tuberculosis) was there a faihu-e to make a positive 
diagnosis by one or the other of these departments. More than one examination 
b 3 ’^ either of these departments would have probablj’- increased the number of 
positive diagnoses to 100 per cent. 

In 30 cases one or more blood sedimentation rates were determined and the 
average sedimentation rate for all of these was very high, being 52 mm. in 
sixty minutes. On 36 cases complete blood counts were made. The average 
leucoc 3 de count was 11,000 and the average hemoglobin content was 8.8 g. 
The average of the differential blood coimts showed a slight lymphocytosis but 
not enough to have been of diagnostic significance. 

The average height of these indinduals was 168 cm. (5 feet, 7 inches), and 
the average weight was 106 pounds. Since the normal average weight for men 
31 3 'ears of age and 5 feet, 7 inches tall is 149 pounds (1), some opinion as to 
the extreme degree of emaciation of the majority of them can be formed. Judg- 
ing emaciation on a basis of complete absence of subcutaneous fat, 72 cases, or 
82.8 per cent, were severely emaciated. The average height of those patients 
who were classified as emaciated was 168 cm. (5 feet, 7 inches) and the average 
weight was 100.3 pounds; therefore these men were each approximately 50 
pounds underweight, which represented a loss of one-third of the body weight 
from the normal average. In addition, 80 cases, or 91.9 per cent, presented 
evidence of generalized muscular atrophy. 

This degree of emaciation could not be accounted for solely as a result of 
the tuberculosis. An investigation was made of the daily average diet which 
was proAuded for these men while they were in German concentration camps. 
For the three months immediately preceding Uberation the diet supplied was 
much poorer than before. Briefly, the average diet for the months of September, 
October and November, 1944 was as follows: 

Brealcfasl: A cup of weak tea or Ersatz coffee with a small slice (approximately 75 g.) 
of black bread. Often notliing but the cup of tea was served. 

Dinner: The usual food was approximately 300 to 350 cc. of a thin watery soup, 
prepared from potatoes and turnips with only occasionally a small amoimt of meat 
extract added for flavoring. The potatoes and turnips used in preparing these soups 
were of the poorest qualit 3 ', often spoiled. The sldns and all were utilized. 

Supper: The usual meal consisted of another 300 cc. of thin potato soup and the 
daib’- ration of 250 g. of German black bread. This bread was of the poorest quality, 
often verj' dry and mouldy. Once or twice a week a small ration of poor quality sausage 
or cooked horsemeat was added to the evening meal. No supplemental minerals or 
vitamins were pro^^ded. However, many prisoners would daily eat grass and certain 
other edible greens that they were able to find growing in the vicinity. 

The total average daily caloric intake was apprmdmately 1,000 calories. 
Since the average daily caloric requirement for a man of this average size, 
performing twelve hours of manual labor, is apprpximately 3,750 calories, the 
cause of the extreme degree of emaciation is obvious. Of the 87 cases reported 
in this series, 15 were not so markedly emaciated, which can be explained by 
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the fr'.ft that tho^e who worked in kitchens fared n little better, as well as thrr'e 
who, for one ra'ison or another, received special favors from the German C'iarib'. 
Abo, there were a few prisoners who were able to deal on the black market for 
fcKyl, U'in" as a medium of exchange the gold they had removed from the teeth 
of the deceased prisoners. 

F.vid<‘nces of clironic vitamin deficiency wore observed in many of tha=e wlio 
diet! sr>fjn after admission and had not been patients in thus hospital for a suflicier.t 
t)(‘ri(yi of time to correct these conditions. The most not.ablc vitamin dericienc;''s 
were c)f thiamin (Bl), nicotinic acid and ascorbic acid. In 24 of the cases, o: 
27.G p-r cent, there was generalized edema, which in all ca.scs appeared to Im? 
dtie to c;>.rdiac failure. In only 4 of these was there a demonstrable vahtibr 
or exudative cardiac, or renal lc.sion of sufficient gmtdtj’ to have poxhired the 
edema. In these .} cases all had an extuiative nonsjwcific myocitrditls, 2 com- 
pliratod 1)\- pyelonephritis and one by an old productive nephritis. Hone? w? 
mu.t rorrliide that the other 20 developed the edema ns a result of cither vitamin 
dodriencic*? (p.'-obably thiamin) or of brown atrophy of the myocardium. .Actu- 
ally g'‘n' ralized cdcm.n Is seldom oK-erved in uncomplicated cases of ctnibc 
brown alropliy. 

I’raetirally all of the c.ase.-^ dying within the first ten d.aj’s after admission to 
this ho.piial .showe<l e\'id?nces of nicotinic acid deficiency, pre.=enting a he.a\w 
briiv.ni !i «kin pigmentation sugge-tive of Addison’.s dbease, extreme atrophy ef 
tlw i pi'lcnni^ and the acc's-orj* .skin glands, hj'perkerato'us of the skin and 
ti'.'v n.tin:), of murou- tnf'mbrane--. The inueoxa of the gastrointestinal tm**t 
V..* ' r.-dd ri''! at'.d in .a few instnnees th^’ro was a severe nonsivcifie uleerati'? 
r. !;rl . In tfe '" no organism capable of b'-ing the c.au*'0 of the colitis n.ts 
ri ■■ tViTf.i hy b''.rt.',ri(,'ogi.Ml cuUun-'J. 
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TABLE 1 

Incidence of organ tuberculosis in 87 cases 


OKCAN 

KXTUB£S or CASES IS'VOLVED 

PER CEKT 

Pulmonary 



A. Right lung (Total) 

86 

98.8 

1. Recent tuberculosiB 

28 

32.2 

2. Old tuberculosis 

5S 

66.6 

B. Left lung (Total) 

85 

97.7 

1. Recent tuberculosis 

22 

25.3 

2. Old tuberculosis 

63 

72.4 

Pleura 



A. Pleurisj' (right) (Total) 

76 

87.3 

1. Productive pleurisy 

62 

71.2 

2. Exudative pleurisy (empyema) 

14 

16.1 

B. Pleurisy (left) (Total) 

78 

89.C 

1. Productive pleurisj' 

5S 

66.6 

2. Exudative pleurisj* (empyema) 

20 

23.0 

Lj'mph nodes j 



A. Thoracic 

79 

90.8 

B. Abdominal 

&i 

62.0 

Intestine 

47 

51.0 

Peritoneum 

16 

18.4 

Spleen (Total) 

53 

66.7 

A. Gross involvement (caseous) 

16 

18.4 

B. Microscopic involvement (focal) 

42 

48. 3 

Liver (Total) 

64 

73.5 

A, Gross involvement (caseous) 

7 

8.0 

B. Microscopic involvement (focal). 

57 

65. 5 

Kidnej's (Total) 

14 

16.1 

A. Gross involvement (caseous) 

6 

6.9 

B. Microscopic involvement (focal) . 

8 

9.2 

Milinrv tuberculosis 

3 

3.4 

Bones 

9 

10.3 

Perirardium 

7 

8.0 

Skin 

5 

5.7 

Genital 

1 

1.1 

Esophagxis 

1 

1.1 

Anus 

rt j 
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2.'2 CUAUU:.' V. vktj^os 

(/. tL«- A'Ti'^t r.'.rk]onty of v.luch, on micrcx^copic sttssly, proved 

to !«•< id tf.l-'rr'd-iti- oritdn. 

In 7*J c:-.-'-, or 1*).'^ p-.T cent. tid>crcuU»^i< of the* thoracic hnoph nixies vo.v? 
%!>rif,",i nuc.'is '-op'^dly and 51 or 02 per cen?, .‘-fjowed a .similar fmdiiis: 

ir, tl!’’ rJ>'i''rain,'il iyraph nodca, 

fuioriti-; <'f the rara!! intestine \v;i5 found in -17 Ku-'es, or 51 per 
cvn*. . Mo-t ('.f the-e e.ves nhu aho’.ved f o:ne smaller lesioti'^ in the large intestine, 
p.-.rti-'il'.rly th-*' f*'cum. TuIktcuIou? peritonitis tviis oK’-orved in only 10 ira'-»'S, 
or 1 ''.? p-r c'-nt. 

A very Urge rsurnlKT, 5S cav-s, or 00,7 per cent, showed hval splenic tulver* 
e :! » >, of which 10, or IS.-l {x-r cent, won' ob'Crved pro-e.-ly and were of tlic 
rr, tyi)--, v.hilc the halanre, .*,2 cra-os, were of the focal typi' oh-e.neil only 
in tl;*' hi-tnlogical 'nsf' liver was involved in tVl cases, or 75.5 per 

rt r.t. Of the only 7, or S per coni, were seen prtvsly and wre of the ca'‘'oous 
typ-. Tte n- v.ere haver o:v«o? of n'nal involve.mont ; only M, or IG.l per cent, 
6 of vdiidi v.eo* kif tlw gri.x« cru^eons tyjKo 

Oaly 5 cro'is, (ir 5/5 p^r cent, in lhi« .series showed tyidcal generalirod miliaty 
invnivrin' nt. Bon*' tulsTculix-U was oK-erved in only 0 eas^rs, or 10..2 per cent, 
hut thl fivnio' is prnh.d'ly nnich ttxi low Ik-coxi'c all the vertehnae atul 

no', th.onwghly ♦•sp',f):v<l. Incidental fixi id tnle'rcnUvis in other orgaws 
!-l <>n>- ra-** of involvement n{ the r-ophajira-'': 7 case.s of p.’ricanlili'*; 2 of 
th'* i.n'i ; 2 P' tv'i ,aUc--. <■ ,; one cree with pro;tate and epidid\7iial invohV' 
tr-en*. ; 5 with cut.ar/'^vu-i or sulieutaneou- tulKTCulo-l'i. 'Hie only adturaal 

ir.’.olvi rru'.'.t a I'.ed use: fo«-al inicrovopic lUKiiih's in 2 ca’ve, Imt in there the 
id p‘.renf'}iv't;'.;d hi.: v.x-; to slight that no .symptoms of adren.vl ireutfl!* 
.y |,r,ve rr ultrfl. It i^ intore.'tinK to nolo h'-n' that the clinir.al 

v.hi'h v.-.v, tnad** <-.0 f>'ver.d of tie.' pati-nt.'-s dying vdthin a few davrud 
r- h'..' i in Addi mV di' -.v". 'Hi'' raitop-i-n reve.ihd that the eatrx'nw 
.ti >n and ’■••vere <kia p:grn‘'nt.at!t'n v.ere p.ndured hy facto.ra olh‘-r th.vn 
r If'T.".; !n uth';' rvy, 

h. p--. ■*.: rahy all i.n 'r.n''* :', tle-.-e v.rri* X'.vryd.ng d"'gree.-> cd pulmonary antlrai- 

t'-r ' !' or." ir.'t.'vt. 'e '■■.V lie rv a c!'':!’.on'''rah!'' rili'aoU. 

1 I u •; ,* th- ipl-'i-n r-* r.ts ir.-Ux, xx;-.- otr .-rvvtl in h in-tan 

i - M’ p - 

In pt . n.'.rh'-d ur.d’.'i’ml ♦•d'm.v < ( tie* extrerni'.i'- x'-;.,' rili-i'fvrd. In 
i '*. (f i rv ' r. -n 1 th-- tnralvier.d eil'ur.v U- nltriiee.ed in wr.'i'i-* or 
■.'-■•rv! r ■•..Us » In j; -• i.*,h>-r S {h- or»!v o'f-rv.-di!'’ e.'.'!--'' id th- 
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witli true parenclijTnal fusion; and 8 of complete pulmonary collapse secondary 
to tuberculous empyema. There were 4 cases of ulcerative colitis produced by 
bacteriologically proved bacillary dysentcr3^ 

The microscopic study of the livers in tlus series proved to be particularly 
interesting. In 54 cases, or 62 per cent, there was a very marked fatty infiltra- 
tion. No pancreatic lesions were noted. MacCallum (3) states, “The con- 
siunptivc wastes away and becomes anaemic, the metabolism of fat is disturbed 
so that it accumulates in the liver, and there are general evidences of poisoning 
to wliich the ancient term ‘cachexia’ applies.” From my studies of this series 
of cases, it appears as though the fatty infiltration of the liver was more likely 
produced by the extreme malnutrition where the body was utilizing its own fat 
as a source of energy for a long period of time. This reasoning is substantiated 
by the fact that in those cases remaining alive in this hospital, for a period of 
two weeks or longer, under adequate diets, the fatty infiltration of the liver was 
either not present or less severe, whereas the tuberculosis was unimproved. 
In 75 cases, or 86.2 per cent, there was a parenchymatous or fatty degeneration 
of the Uver cells. This finding could very well have been secondary to the 
terminal tuberculous “cachectic” state. In 14, or 16.1 per cent, of the livers, 
there was also an exudative cholangitis which in some instances extended into 
the paronchjma so that it could have been considered as a hepatitis. These 
were microscopically indistinguishable from the cases we now know and call 
“infectious hepatitis,” but if any of these individuals had symptoms of this 
disease during life they were masked by the more severe condition, namely, 
the tuberculosis. 

SUMlMABy 

The pathological lesions found at autopsy on 87 cases of Russian and Italian 
political prisoners of war with tuberculosis have been classified. 

The concomitant effects of severe starvation with avitaminosis have been 
discussed. The dietary and living conditions of these prisoners under German 
military control were described together with the relationship of these to the 
development of the lesions found at autopsy. 

SUMARIO 

Clasiffcanse las lesiones patoldgicas descubiertas en la autopsia en 87 casos 
de tuberculosis en rusos e italianos que eran prisioneros politicos de guerra. 

Disciitense los efectos concomitantes de la inanicifin intensa acompanada 
de avitaminosis. Describense las condiciones de vida y de alimentaci6n de 
estos prisoneros mientras se encontraban en manos de los alemanes y la relacidn 
de aquellas con la aparicifin de las lesiones descubiertas en la autopsia. 
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THE EFFECT ON TUBERCULOSIS MORBIDITY OF A COMPLETE 
COMMUNITY SURVEY WITH HOSPITALIZATION OF ALL 

ACTIVE CASES 

ROBERTS DAVIES^ 

The development of photoroentgcnological methods has given a great impetus 
to the use of mass surveys for tuberculosis case-finding. Such surveys have been 
largely confined to selected groups, especially industrial workers, and only a few 
complete community surveys have been reported. There are impressive reasons 
for such a selection. Community surveys are comparatively difficult to organize 
and to conduct and are therefore relatively expensive and time-consuming. 
Aloreover, bj'^ the selection of high incidence groups, such as old age pensioners 
and unskilled laborers, one finds a higher percentage of active tuberculosis. 

However, the practicability of complete community examinations has been 
demonstrated in several areas, both in the United States and elsewhere. From 
a theoretical vie^vpoint, such surveys, when combined wdth isolation and treat- 
ment of all active cases, would seem to offer an ideal method of tuberculosis con- 
trol, at least in self-contained communities with little immigration. The com- 
plete comrounit 3 ’^ sun^ey enables us to remove all or almost all the active cases of 
tuberculosis from a community at one time and thus to stop, for a period, the 
spread of the infection. If most cases of clinical, so-called adult t}^)^ tubercu- 
losis are due to reactivation of a latent primary infection, one would expect the 
beneficial effects of such a community cleansing to appear only after an interval 
of perhaps ten years or longer and then only if the survey had been repeated, per- 
haps at yearly intervals, to weed out the new cases of endogenous reinfection as 
they appeared. On the other hand, if most cases of clinical tuberculosis in adults 
are the result of recent exogenous infection, one would expect a rather sharp drop 
in morbidity to follow promptly after a successful community examination. In 
the latter eventuality, the complete community survey might ■well be the cheapest 
as well as the most effective method of tuberculosis control, as measured by the 
improvement in morbidity and mortality achieved by a given expenditure of 
time and money. 

Because of the interest and importance of such considerations we have under- 
taken to study the results on tuberculosis morbidity of a complete community 
survey which we made of a rural to^vnship in St. Louis County in 1937. We 
have compared the incidence of new cases of tuberculosis during the seven-year 
period following the survey (1938 to 1944 inclusive) to the incidence that would 
have been anticipated if no survey had been made. We have chosen the inci- 
dence of new cases for study, rather than sanatorixun admissions or tuberculosis 
deaths, because we feel it reflects most accurately the current status of tuber- 
culosis control. 

^Nopeming Sanatorium, Nopeming, Minnesota. 
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MATERIAL AND ANALYSIS 

The community was selected for survey because of a shocking prevalence of 
tuberculosis. Before the survey was begun, 21 persons (5.6 per cent) out of 
population of 376 were known to have definite adult-type pulmonary tubercu- 
losis. Nine of these people were at that time patients at the sanatorium vith 
active disease, while the remaining 12 cases were classified as arrested. The 
average annual tuberculosis death rate for the preceding fifteen years had been 
200 per 100,000. 

A house-to-house canvass was made and Mantoux tests with PPD weie given 
to everybody. The usual first strength dose of .000,02 mg. was used for the first 
test and ah nonreactors were retested with .002,5 mg. All reactors to either test 
were examined with single 14 x 17" X-ray films of the chest taken at Nopeming 
Sanatorium. 

Of the 367 people in the community (not counting the 9 patients in the sana- 
atorium), 301 (82 per cent) were adequately examined. Forty showed evidence 
of adult type tuberculosis, of which 32 were apparently inactive and 8 were defi- 
nitely active. Of the 8 active cases, 2 were minimal, 5 were moderately advanced 
and one was far advanced. AH 8 were admitted to the sanatorium and all were 
eventually discharged with arrested disease. All cases, active or inactive, were 
listed for permanent follow-up by the sanatorium outpatient department. 

To calculate the number of new cases of tuberculosis that would have been 
anticipated if no survey had been made, we have determined the incidence of new 
cases in the seven-year period preceding the survey (1930 to 1936 inclusive) and 
corrected the incidence for the change in age and sex distribution in the commu- 
nity in the seven years follovdng the survey and for the improvement in tubercu- 
losis experience which occurred throughout the coimty as measured by the fall in 
the mortality rate. The usual statistical methods for the study of trends were 
not applicable because no trend was evident in the incidence of cases before 1937. 

At no time since 1937 has the general antituberculosis program of this county 
been prosecuted in tliis community any more ^^gorously than in any other part 
of the county. We are unable to think of any factor other than the change in 
population and the 1937 survey which might have resulted in a better tubercu- 
losis experience in this tovnship than in the county as a whole in the years 1938 
through 1944. 

To find the incidence of cases of tuberculosis in the period 1930 to 1936 we haA^e 
searched the files of Nopeming Sanatorium both for outpatients and sanatorium 
admissions from tliis tovaiship and have searched the reports of cases and of 
deaths furnished by both the St. Louis County Health Department and the hlin- 
ncsota State Health Department. During the 1937 survey we asked each person 
examined for a historj- of contact with tuberculosis and we have cross-checked 
our files for the names of all persons so listed as contacts. In each case all avail- 
able records were reviewed and no case was included unless the evidence of active 
tuberculosis was comnneing. All cases were tabulated by sox, age at onset , year 
of onset and extent of disease. The year of onset Avas determined by the first 
suggestion of active tuberculosis, such as the onset of pulmonary sjTnptoms Avhich 
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persisted or increased until the diagnosis was made. Cases in wluch the year of ^ 
onset could not reasonably be determined from the available records were not 
included, since their onset may have been before 1930. Cases of legal residents 
of the tomiship who were first reported as ha^dng tuberculosis after leaidng the 
tovTiship and living elsewhere, as in the state mental hospitals, were also ex- 
cluded, since e.xposure after leamng the township ma}’’ have been responsible for 
their disease. We found 19 cases of tuberculosis which satisfied all requirements 
for inclusion in the list of cases with onset during the years 1930 through 1936. 

All of these cases were diagnosed in 1937 or before. Two of them were minimal, 
one complicated by tuberculosis of the spine; 11 were moderately advanced; and 
6 were far advanced. Six have died, 4 from tuberculosis and 2 from apparently 
nontuberculous disease. 

To find the incidence of tuberculosis in the j^ears 1938 to 1944 inclusive, we 
made a similar search of all available records, using the same criteria and, in ad- 
dition, in the summer of 1944 we again made a complete commxmity survey of the 
township with the St. Louis Coimt}' mobile X-ray unit. B}’’ this time the popu- 
lation had shrunk to 294. The mobile X-raj'' unit examined 257 (87.4 percent) 
with 4x5" photofluorograms and of the remaining 37 pemons, 9 had had recent 
14 X 17" chest X-ray films. No new case of tuberculosis was discovered, but one 
ex-sanatorium patient was found to have reactivated his disease. 

There are only 2 persons who can possiblj’" be considered to have developed 
tuberculosis in this community in the years 1938 to 1944 inclusive. One is a man 
who was living in Oregon at the time of the 1937 sun’’e 3 ’’. He returned to the 
township in 1938 and in the same 3 '‘ear was found to have active pulmonarj’- tu- 
berculosis. It seems most likelj’’ that this man either had tuberculosis when he 
left the township before the 1937 survej'^ or else developed it while in Oregon. 

The second case is that of a man who was first examined in 1934 after j^ears of 
household contact with a positive-sputum case. At this time his X-raj' film 
showed a discrete, apparently fibroid infiltration in the left upper lobe which 
was not t 3 >pical of tuberculosis and a bilateral, basal lesion suggesting bron- 
chiectasis. The patient had no sjnnptoms at this time and sputum e.xaniinations 
were not made. In 1939 there was an increase in the lesion in the left base. 

There were still no pulmonary sjrraptoms. Sputum examinations were ad^fised 
but specimens were never submitted. In 1943 he was admitted to the sanato- 
rium noth symptoms of one 5 ’’ear’s duration and with obwous, extensive tuberculo- 
sis vith ca%dtation throughout the upper half of the left lung. It seems most 
probable that the pulmonaiy lesions seen in 1934 were actually tuberculous, 
although they were not recognized as such. However, because of the possibilitj'" 
that these 2 men may have developed tuberculosis in the townsliip after the 1937 4 . 

survey they are both so tabulated. 

The total population of the township in 1937 and the age and sex distribution 
are known from the census taken during our 1937 survej'. From the federal 
census of 1930 we know that the population at that time was 365 as comp.ared to 
367 in 1937. We also know that the population of the community was verj’ sta- 
ble in the intervening years. It thei^ore seems reasonable to consider a popu- 
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lation of 366 witli essentially the, same age and sex distribution as in our 1937 sur* 
vey as average for the community from 1930 through 1936. 

By 1940, according to the federal census, the population had fallen to 337 and 
in 1944 the census, taken as a part of our survey, showed only 294 people, with an 
age and' sex distribution considerably different from that of 1937. From every- 
thing we know of the community we feel that the decrease in population in all 
probability did not begin until 1939 and that for 1938 the total population as 
well as the age and sex distribution of 1937 are applicable. For the years 1939 
to 1943 inclusive we have estimated the number of persons in each age-sex 
group, assuming that, in each group where there has been a substantial decrease, 
the decrease followed that of the total population. In the one group where an 
increase occurred (males, age 0 to 14) and in the three groups where the decrease 
was very small (females, age 25 to 44; males, age unknown; females, age vm- 

TABLE 1 


Population and new cases of tuberculosis by age and sex 


ACE 

POPULATION 

1937 

POPULATION 

1944 

ESmiATED 

AVERAGE 

POPULATION 

1938-1944 

INCLUSIVE 

NEW CASES OP 
TUBERCULOSIS 
193()-1936 
INCLUSIVE 

EXPECTED NEW 
CASES OP 
TUBERCULOSIS 
1938-1944 
INCLUSn’E 

Male 

Female 



Male 

Female 





years 











0-14 

35 

46 

45 

40 


42.9 

0 

0 

0 

0 

15-24 

42 

38 

10 

20 

25.2 

28.6 

9 

2 

5.4 

1.5 

25-44 

56 

37 

34 

36 

44.5 

36.4 


2 

4.0 

2.0 

45 and over 

66 

44 

55 

38 




0 

.9 

0 

Unrecorded 

2 

1 

8 

8 


4.6 

0 

0 

0 

0 

Totals 

201 

166 

152 

142 

175.5 

153.3 

15 

4 

10.3 

3.5 

Combined totals for 


■■ 

■H 

■■ 







both sexes 



328.8 

19 

13.8 


known) we have spread the change evenly throughout the seven years under 
consideration. To obtain an average population for the years 1938 to 1944 in- 
clusive, we have averaged the estimated numbers in each age-sex group for the 
years 1938 tluough 1943 and the known numbers in each similar group in 1944. 
For each age-sex group in this average population we have then estimated the 
expected incidence of new cases of tuberculosis from the knoum incidence by 
age and sex in the years 1930 through 1936. By this method we have calculated 
that, if the tuberculosis experience of the communit 3 " had remained imchanged, 
a drop in the incidence of new cases from 19 in the seven 3 'ears before the surv^ey 
to 13.8 in the seven following years would be anticipated because of the change 
in the composition of the population (table 1). 

The tuberculosis experience of the whole county improved somewhat in the 
period under consideration and the township we are studying may have shared 
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in this improvement. Since reliable morbidity rates for the whole county are 
not available, we have averaged the tuberculosis mortality per 100,000 popula- 
tion (white residents dying in the county) for the j'ears 1930 to 1936 inclusive, 
and for the years 1938 to 1944 inclusive. The respective average rates are 43.5 

oi o 

and 31.2. We have corrected the expected incidence of 13.8 b 5 ' the ratio 7 ;;^ 

43.5 

and have calculated that, considering both the diange in the population and the 
improvement in tuberculosis experience in the county, 9.9 new cases of tubercu- 
losis would have been e.\'pccted to develop in this townsliip in the years 1938 
through 1944 if no sun'ey had been made. 

If the difference between an expected incidence of 9.9 new cases and an actual 
incidence of 2 new cases is tested by the Chi square method, we obtain a Chi 
square value of G.2 and a P of slightly over .015. In other words, there is sh’ghtly 
less than one chance in CG that the difference between the expected incidence and 
actual incidence could be due to chance. 

There are five obvious probable errors in this stud}’’. These errors are additive 
and aU act to diminish the apparent significance of the 1937 sur\Ty. First, the 
2 persons listed as new cases of tuberculosis developed in the township after the 
1937 sur\'ej'’, in all probability developed their disease before the survey was made 
or, in the case of one of them, in another part of the countr 3 ^ Second, the cases 
of tuberculosis in which the date of onset could not be determined were not tabu- 
lated. There were 15 such cases. All of them developed their tuberculosis be- 
fore the 1937 srmvey was made and it seems likely that some of them developed 
their disease in the years 1930 through 1936. Third, because of the way in 
which the cases tabulated as occurring in the period 1930 through 1936 were 
found, it is quite likely that a few cases in this period could have been missed. 
After the surve}'’ in 1937, we were ver 3 ’- interested in the possibility of new cases 
developing in the community and it seems very unlikely that even one case was 
missed in this period. Fourth, cases of tuberculosis developing during the 3 ^ear 
1937 were not tabulated. We felt that the sun'e 3 ’- made 1937 an abnormal year 
for statistical consideration in that possibty some cases discovered during the 
survey would othervdse not have been diagnosed, and that to include them might 
undul 3 ’’ weight the tabulation of cases occurring before the sur\^e 3 ’’ was made. 
ActuaU 3 ’’ there were 3 such cases with their onset in 1937 and all occurred before 
the survey was made. Fifth, the con-ection made for the improvement in the 
tuberculosis experience of the whole county for the periods under consideration 
may involve a double correction for the change in population in this township, 
since it seems likely that a part of the improvement in mortality in the county as 
a whole may have been due to a change in the population of the county similar to 
the change which occurred in the tovmship and for which a separate correction 
was made. This seems most likely since the population of the whole county de- 
creased by 12 per cent from 1940 to November, 1943, as compared to a decrease 
of 13 per cent in the tomiship from 1940 to 1944. A consideration of these 
somces of error makes it appear likely that there is really considerab 3 ’' less than 
one chance in 66 that the difference between the obseiw-ed and estimated number 
of new cases of tuberculosis is due to chance. 
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We find, therefore, that a complete community survey for tuberculosis with 
hospitalization and treatment of all active cases and follow-up of all inactive 
cases was followed by a sharp drop in the incidence of now cases of tuberculosis. 
At least 19 new cases had appeared in the seven-year period preceding the survey. 
Considering the factors, with the exception of the survey, vdiich might have been 
expected to result in improvement, 9.9 cases would have been anticipated in the 
succeeding seven-year period. Actually, only 2 were found and it is likely that 
both of these developed before the survey was made. Since statistical analysis 
makes it appear unlikety that such an improvement could have occurred by 
chance, we conclude that it was probably the result of the complete community 
sura'cj’' and hospitilization of active cases. 

Hie assumption that a similar survey would be equally effective in any com- 
munity would appear unwarranted b}' the present evidence. First, a fairly sta- 
ble population would appear necessarj' if such a good result from a single com- 
munity examination is to be expected. Second, it is bj'^ no means certain that in 
a commum’ty with much less tuberculosis the rcsultswouldbe equally satisfactory, 
since in such an area, with less chance for exogenous infection, a higher proportion 
of new cases may occur as the result of endogenous reinfection. Third, although 
it seems very probable that the community survey was actually responsible for 
the greater part of the improvement observed in this community the possibility 
that chance alone may have produced an equal improvement must still be con- 
sidered, although it is somewhat less than one chance in 66. 

CONCLUSIONS 

1. A complete community survey for tuberculosis conducted in 1937, with 
hospitalization and treatment of all active cases and follow-up of all inactive 
cases, w'as folloAved immediately bj' a sharp drop in the incidence of new cases of 
tuberculosis that has continued to date. 

2. A statistical analysis supports the assumption that the community survey 
was responsible for at least a large part of the improvement observed. 

3. The sharp drop in morbidity following the survey would suggest that in 
this community the majority of cases of clinical tuberculosis have been the di- 
rect result of exogenous infection. 

4. It would be desirable to use complete conununity surveys for tuberculosis 
in other communities of larger size and of various types, and especially in com- 
munities wdth a lower incidence of tuberculosis, so that the value and limitations 
of the method can be discovered. 


CONCLUSIONBS 

1. Una completa encuesta colectiva de la tuberculosis, llevada a cabo en 
1937, y seguida de la hospitalizacidn y el tratamiento de todos los casos activos 
y la observacidn de todos los inactivos, fu4 seguida inmediatamente de una 
baja decidida en la incidencia de casos nuevos, que ha continuado hasta la 
fecha. ‘ 

2. Un andlisis estadfstico apoya la suposicidn de que a la encuesta se debid 
por lo menos en gran parte el mejoramiento observado. 
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3. La baja aguda de la morbidad dcspu<5s de la encuesta indica que en la 
colecthadad de que se trata, la mayoria dc los cases de tuberculosis cUnica ban 
side resultado directo de infeccidn cxdgena. 

4. Parece conveniente ej ecu tar encuestas colectivas completas en cuanto a 
tuberculosis en otras colectividades mayores y de distintos tipos, y sobre todo 
en las que muestren coeficientes tuberculoses bajos, a fin dc poder determinar 
el valor y las limitaciones de cste mdtodo. 

The author is grateful to Dr. Herman E. Hilleboe, Chief of the Tuberculosis Control 
Division of the United States Public Health Service, and to Dr. Mario Fischer, Director of 
Public Health, City of Duluth, for suggestions and for a review of the statistical analysis; 
to his colleagues of the Nopeming Sanatorium Staff for advice and assistance; and to Mrs. 
Wallace Metso, Miss Evelyn Carlson and Mr. Theodore Olson for clerical help. 
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TUBERCULOSIS IN SANATORIUM PERSONNEL^ 

A Tuberculin Survey ond Incidence of Active Tuberculosis 
D. M. LIM-YUEN= 

THE PROBLEM 

Tuberculosis among nurses has been — and rightly so — a matter of vital con- 
cern to hospitals and sanatoria. It has been the subject of considerable in- 
vestigation, much of Avhich has found its way into the literature. However, 
little has appeared concerning the problem of tuberculosis infection and break- 
down in sanatorium personnel as a whole. The present survey is such a study. 

This studj' was concluded during the closing months of the war, at a time 
when the general manpower and womanpower shortage was seriously affecting 
staffs of institutions dedicated to the care of the sick. Hardest hit among these 
were tuberculosis sanatoria where, besides the perennial claim of social isolation 
of staff, there has been the fear of contagion. "While the recent intensified 
educational campaign among the public concerning tuberculosis and the sig- 
nificance of contact examinations, as well as mass tuberculosis sm-veys of well 
people, have aroused intelligent interest in the disease, they have, at the same 
time, tended in some cases to create an exaggerated fear of the disease. Just 
how well founded this fear is in actuality merits scientific investigation. 

SURVEY AT JIANITOBA SANATORIDM 

This survey embraces all 559 members of the staff employed at Manitoba 
Sanatorium during the six-year period from January 1, 1938 to December 31, 

1943. Dming that period it had been the practice to do routinely a Mantoux 
test and a roentgenological examination on every employee on his arrival. 

The only ones who escaped a Mantoiix test have been ex-patients, who are 
presumed to be positive, and those who pre^dously have had a definite positive 
reaction recorded. The procedure of the test is that as outlined in the Diagnostic 
Standards of the National Tuberculosis Association. 

If the test does not cause a reaction it is repeated in three months. If a sub- 
sequent test becomes positive a chest film is taken at the same time. In any 
event, a chest film is taken twice a year, and certainly more often if indicated, 
as by colds, persistent cough, loss of weight, etc. 

Of the 559 employed during the six-year period, 450 had left prior to January 1, 

1944, and the remainder were on the current staff of that date. 

The average age of all staff members on arrival was 25.5 years. The average 
age of the 232 negative reactors was 23.6 years, of the positive reactors 27.2. 

Of the entire staff, 479 were female and 80 male. This included 33 female ex- 
patients and 26 male ex-patients (table 1). 

Tvberculin Conversion Among Staff: In this study the term “tuberculin con- 

' From Manitoba Sanatorium, Ninette, Manitoba, Canada. 

* Present address : Box 93, New York Hospital, 525 East 68th Street, New York, New 
York. 
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version” will be used to indicate change from a negative to a positive reaction 
while in our employ. 

Of the 559 emploj-ees, 232 had originjillj' negative reactions; 78, or 33.6 per cent 
of these, undenvent tuberculin conversion after a period of exposure, varjdngfrom 
one month to seventy-two months and averaging 8.5 months. In other words, 
adding the 78 conversions raises the figure for reactors from 58.5 to 72.6 per cent 
of the overall total for the sLx years. Ob\iousIy no conversion incidence can be 
deduced from these figures in the absence of the time factor. 

To break dovm the figures in order to show how the nursing group was affected, 
it was seen that, of the 122 nurses, 93, or 76.2 per cent, were reactors on arrival. 
Of the 29 negative reactors, 12 became positive, increasing the crude overall 
percentage for positive reactions from 76.2 to 86 per cent. Of the 61 attendants, 
20, or 32.8 per cent, were reactors on arrival. Of the remaining 41 negative 
reactors, 31 turned positive, gi^^ng a final figure of 83.6 per cent for reactors 
among all the attendants in the six years. 

Authors elsewhere have worked out conversion figures. One found some 
25 per cent of tuberculin com’ersions among student nurses upon completion of 


TABLE 1 

Staff at Manitoba Sanatorium, 19SS~194S (inclusive), with tuberculin conversion and morbidili/ 


479 
33 
217 
73 
12 
0 

two months’ affiliation with a siinatorium, which raised reactors from 77 to 81 
per cent (1). Others found that the total incidence of tuberculosis infection 
increased from 54 to 58 per cent among student nurses at the end of their three 
years’ training (2). Figures, however, are useless for comparison imle.ss ex- 
pressed in the form of a case rate per 100 per year, or per 1,000 per 3 ’-ear. It is 
proposed here to use the statistical studj”" method of modified life-tables as em- 
ployed bj’' Frost (3), who used them in computing the risk of persons in familial 
contact with pulmonary tuberculosis. Puffer, Stewart and Gass (4) emploj^ed 
this method in analyzing the subsequent course of diagnosed cases of tuber- 
culosis. HiUeboe (5) suggested using these tables in estimating surmval rates. 
Bamw'ell and Beckerman (6) used these formulae to show that there was no 
influence on the morbiditj’' rate among 611 student nurses due to the specific 
exposure of one month’s training in a tuberculosis sendee. 

The method as it applies in this paper makes use of two formulae as follows: 

(1) L* = lx + 4(n= - «*) 


UKLZ 


Staff members SO 

Number of ex-patients included 20 

Number of negative reactors 15 

Number of tuberculin conversions 5 

Number of staff developing tuberculosis . 0 

Number of deaths from tuberculosis 0 



(2) jn* = 


lOOd^ 
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Because of the shifting population of a staff, computation is based on the mean number 
present (L,) during the year (x) . To the number (L) present at the beginning of the year, 
■will be added a certain number (rii) who entered the experience during the year. likewise 
some (Wi) -will be withdrawn during the year due to illness or remo-val to some other em- 
ployment. This number includes those (di) who developed clinical tuberculosis. Each 
of the persons thus added to, or withdrawn from, the experience is coimted on as ha-ving 
been exposed for one-half year. The attack rate (Wi) per 100 per year is arrived at by 
the second formula. 

It is clear that these formulae can be used to estimate morbidity or mortality incidence 
as well as incidence of tuberculin conversion. In table 2 these formulae are so used, where 

the conversion rate (mi) is found by computing 15^ where d'x is the number converting 

Lx 

during the year. 


TABLE 2 


Conversion and niorhidiiy incidences of SSS negative tuberculin reactors, Manitoba Sanatorium, 

lSS8-19iS {inclusive) 


X 

NUUBER 
PRESENT AT 
BEGINNING 
OP YEAR 

h 

NUUBER 1 
ADDED 1 
DURING ! 
YEAR j 

fix 

NmiBER 

WITHDRAWN 
DURING 
YEAR ! 

tfx 

MEAN NUM- 
BER PRESENT 
DURING 
YEAR ! 

t:c 

NUMBER 

CONVERTING 

DURING 

YEAR 

CONVERSION 

RATE 

PER CENT 
PER ANNUM i 


ATTACK 
RATE PER 
CENT PER 
ANNUM 

Vtg 


17 

19 

14 

19.6 

9 

46.1 

2 

10.2 


22 

20 

13 

25.5 

4 

15.6 

2 

7.8 

1940 

29 

27 

18 

33.6 

9 

26.8 


2.9 

1941 

38 

35 

31 

40.0 

20 

50.0 


2.5 

1942 

42 

38 

40 

41.0 

13 

31.7 


2.4 

1943 

40 

59 

41 

49.0 

23 

46.9 

Hi 

2.1 

Total 




208.5 

78 

37.4 

8 

3.8 


The conversion rate for the six years was 37.4 per cent per annum. 

It might be pointed out that incidence figures presented in this paper will tend 
to be high, as the staff due to wartime conditions turned over rapidly. Since 
a good proportion of staff stayed only one to four months, they were added and 
withdrawn in the same year ■without figuring in the computation of the mean 
member present; and in tuberculosis, that short period of exposure can be 
significant. 

In order to determine the relationship between the degree of exposure to in- 
fection and the incidence of tuberculosis infection, the whole staff was ^■vided 
into four groups; 

The group of maximmn exposure, group A, included nurses, ward attendants 
or nurses' assistants, cleaners and physicians. The next group, that of mo- 
derate exposure, group B, included maids in diet kitchens on the wards, orderlies, 
laboratory techm'cians, dieticians, etc. Under group C — a group presumably 
■with minimal exposure as far as work en^vironment was concerned — w'ere placed 
X-ray technicians, laundry staff, dining-room waitresses, cooks and girls who 
worked in the main kitchens. It was decided to include a fourth group, who 
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were theoretically not exposed to any infection from the patient bodj-, that is, 
office staff, men ■working in tlie powerhouse, laborers, etc. 

The 7S tuberculin con^■ersions were categorized into these four groups 'svith 
rather interesting, though not unexpected, results (table 3). It would be safe 
to assume that the tuberculin conversion rate, or rather the incidence of tuber- 
culosis infection, would be in direct proportion to the amount of exposure to 
the disease. 

Wffiile some authors, like Brahdj’’ (7), cannot find themselves in agreement 
with these findings, there arc others who do (S, 9, 10). Bojmton (S) found the 
tuberculous infection rate in a group of student nurses in a general hospital 
100 times greater tlian in students in the College of Education at the University 
of hlirmesota, and the rate in student nurses on a special tuberculosis sernce 
500 times greater than in the College of Education students. 

Notwithstanding the fact that reactors have been knoA^'n to turn negative 
(2,8,9,10), it is interesting to note that 19 of our staff with kno'wn negative 
reactions on arrival, after one year or more of sernce here, still had negative 
reactions as avcII as normal chest films. These included a laborer, aged 60 


TABLE 3 

Tuberculin conversion in different exposure groups 


T.xvosirsx CBocr , 

STinJER 

rCSCENTAGE 

A (maximal) 

49 

C2.S 

B (moderate) 

2S 

35.9 

C (minimal) 

1 

1.3 

D (nil) 

* 0 

1 

0.0 

Total 

7S 

100.0 


(negative after twenty-se^mn years), a seamstress (twenty 3 mars), a stenographer 
(nine years), 3 waitresses (after seven, four and two j^ears, respectivety)? 2 
latmdresses (after sLx and four jmars, respectivety), a dietician (three j'ears), 
8 maids (5 after two yeai-s, 3 after one year), and 2 cleaners (one year). If 
these were categorized into the exposure groups as in table 3, we would have 2 in 
group A, 9 in group B, 5 in group C and 3 in group D. 

Development of tuberculosis among staff: It was found that 12 members of the 
staff developed tuberculosis during their staj’'. Table 4 gives a summaiy of 
these cases (nos. 1 to 12) plus cases 13, 14 and 15. 

Cases 13 and 14 developed disease seven and twelve months, respectivety, 
after tuberculin conversion, and seven and six months, respectivety, after lea%’ing 
our employ. Since they were healthj’- at the time thej’’ left the staff the 5 ’’ are 
not included in the computation of morbidity rates. However, it is possible 
that their disease is traceable to their late work emdronment. Case 13 is the 
only nurse in the series of breakdonms. 

Case 15 developed disease two years after leaAung the staff, during which 
interval she worked as usher in a theater. She, of course, is omitted from the 
calculations. 
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All 12 patients were single females; their ages upon arrival varied from 17 
to 36, averaging 23.9 years. Four came from their home, one had just grad- 
uated from high school, 6 had been working as domestics elsewhere and one 
was a stenographer. 

It is noteworthy that all 12 were employed here in positions that come under 
the maximal and moderate exposure groups, A arid B. Eight of the 12 were 
attendants (A), 2 were cleaners (A) and the remaining 2 were diet kitchen maids 

TABLE 4 


Summary of cases developing disease during staff tenure at 
Manitoba Sanatorium U9S8 — 194$, inclusive) 


n 

@ 

M 

5 

SEX 

AGE 

MONTHS ON STATT 

EMPLOYED AS 

EXPOSURE CROUP 

>* 

!< 

a 

e 

1 

U 

MONTHS UNTIL FIRST 

RECORDED POSITIVE 
TUBERCULIN TEST 

a 

H 

tA 

i 

>* 

fii 

H 

z 

» 

z 

s 

§1 

P CA 

H « 

si 

ao 

N 

MONTHS AFTER CONVERSION 
UNTIL FIRST EVIDENCE OF 
CLINICAL TUBERCULOSIS 

TYPE OF DISEASE 

DISPOSAL 

PROGRESS 

1 

F 

28 

6 

Cleaner 

A 

+ 


Neg. 



Pul./Min. 

San. 

Recovered 

2 

F 

25 

10 

Attendant 

A 

+ 


Neg, 



Pleurisy with effu- 

San. 

Recovered 












sion 



3 

F 

21 

66 

Word maid 

B 



Neg. 



Pul./Min. 

San. 

Recovered 

4 

F 

17 

102 

Attendant 

A 



Neg. 



Pul./Min. 

San. 

Recovered 

5 

F 

18 

19 

Cleaner 

A 

0 

4 

Neg. 

None 

8 

Pul./Min. 

San. 

Recovered 

6 

F 

36 

9 

Attendant 

A 

0 

5 

Neg. 

TB 

0 

Erythema nodo- 

San. 

Recovered 












sum 



7 

F 

23 

3 

Attendant 

A 

0 

3 

Neg. 

TB 

0 

Pul./Min. 

San. 

Recovered 

8 

F 

24 

4 

Attendant 

A 

0 

3 

Neg. 

TB 

0 

Tr. — Br. Adenitis 

Home 

Recovered 

9 

F 

25 

5 

Attendant 

A 

0 

5 

Ncg. 

TB 

0 

Tr. — Br. Adenitis 

San. 

Recovered 

10 

F 

24 

3 

Attendant 

A 

0 

3 

Neg. 

TB 

0 

Pul./Min. 

San. 

Recovered 

ni 

F 

22 

9 

Ward maid 

B 

0 

6 

Neg. 

TB 

0 

Pul./Min. 

San. 

Recovered 

12 

F 

24 

21 

Attendant 

A 

0 

5 

Neg. 

Neg. 

17 

Pleurisy -with Ef- 

San. 

Recovered 












fusion 



13 

F 

23 

3 

Niireo 

A 

0 

3 

Neg. 

Neg. 

7 

Pul./Min. 

San. 

Recovered 

14 

F 

23 

7 

Attendant 

A 

0 

3 

Neg. 

Neg. 

12 

Pleurisy with Ef- 

Home 

Recovered 












fusion 



16 

F 

20 

7 

Ward maid 

B 

0 

19 (?) 

Neg. 

TB 

0 

Pul./Min. 

San. 

Recovered 


on the wards (B). Thus there were 10, or 83.3 per cent of those who developed 
active tuberculosis, belonging to group A, and 2, or 16.7 per cent, to group B. 

Ten of the 12 cases had tuberculin tests on arrival. Cases 3 and 4 came in 
1934 and 1930, respectively — ^before routine entry tuberculin tests were being 
done here. They were found subsequently to be positive. Cases 1 and 2 
had positive tuberculin tests on anival. The remaining 8, or 66.6 per cent of 
the total, had negative tuberculin tests which changed to positive in three to 
five months. 

In 7 of the 10 conversions in our series, films were taken when the tuberculin 
tests were found to be positive. In 6 of the 7, the films showed eiddence of 
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disease. The known time which elapsed between tuberculin conversion and 
the finding of tuberculosis in the remaining case (case 12) was seventeen months. 
In the one case (case 5) in which no film was taken at the time of conversion, 
the disease process was not discovered until eight months later. Seven months 
after disease was recognized, it had progressed from minimal to raoderatelj’' 
advanced — one of only 2 cases in this scries in which progression occurred. 


TABLE 5 

Tijpe of disease in the 1£ cases with active tuberculosis 


TYPE or DISEASE 

KtrUBER 

IXECCKTACE 

Minimal pulmonary 

7 

5S.3 

Pleurisy with cfTusion 

2 

IG.G 

Tracheobronchial adenitis 

2 

IG.6 

Erythema nodosum 

1 

S.5 

Total 

12 

100.0 


TABLE G 


Morbidity incidence among BSD staff members, Manitoba Sanatorium, 19SS-I94S (incl.) 


VEAE 

KDVEER 
rRE^EST AT 
JJEClNf^lKO 

OP YTAE 

It 

ADDED 

DURING 

^XAR 

KUXfDER 

WITTtORAWK 

DURING 

YEAR 

tPx 

ItEAN KUiinER PRESENT 
DURING YEAR 

It 

NUUDER 
DEnttOPiNC 
ACTI\X TUBER- 
CUtOSIS DUR- 
ING YEAR 

ATTACK RATE PER 
JOO rXS ASSViS 
rtf 


WM 

n 

A 

B 

A 

B 

A 

B 

AB 

A 

B 

m 


AB 

193S 

29 

102 

5 

41 

5 

32 

29 

10G.5 

135.5 

0 

3 

0 

2.S 

2.2 

1939 

28 

111 

1 

3C 

1 

40 

28 

109.0 

137 

0 

5 

0 

4.6 

3.G 

1940 

2S 

107 

5 

4G 

3 

35 

29 

112.5 

141.6 

0 


0 

O.S 

0.7 

1941 

30 

118 

3 

58 

4 

71 

29.5 

111.5 

141 

0 

■1 

0 

0.9 

0.7 

1942 

29 

105 

S 

70 

7 

71 

29.5 

104.5 

134 

0 

1 

0 

0.9 

0.7 

1943 

30 

104 

7 

94 

9 

76 

29 

113.0 

142 

0 

B 

0 

O.S 

0.7 

Total 

174 

657 

S31 

0 

12 

0 

m 



A — with previous tuberculosis. 

B — without previous tuberculosis. 


The other case was case 6 in which tracheobronchial adenitis was diagnosed 
in addition one month later. 

In all, the extent of disease was slight, as may be seen from tables 4 and 5. 
With the exception of one w^ho elected to take treatment at home, all were 
treated at the Sanatorium. Of special significance in appraising the problem of 
tuberculosis developing in hospital and sanatorium personnel is the fact that 
all IS recovered. 

With 12 persons developing tuberculosis out of a staff of 559, the cumulative 
incidence over the six years is 2.1 per cent. Using the modified life-tables again, 
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we find the actual morbidity incidence to be 1.4 per cent per year (table 6). 
The rate of new cases can be calculated by removing from the experience those 
who had previous tuberculosis; the resulting incidence is then 1.8 per cent per 
year. 

Since 8 of the 12 were from originally negative reactors, the morbidity in- 
cidence in that negative tuberculin group is 3.8 per cent per year (table 2). 

If we presume cases 3 and 4 (table 4) to have been originally positive, the 
morbidity incidence in the positive tuberculin group, calculated by combining 
table 2 and table 6, is 0.89 per cent per year, at least one-fourth the incidence 
in the negative reactor group. 

As was pointed out before, little appears in the literature concerning the 
incidence in the personnel of a sanatorium as a whole, but much is reported 
regarding morbidity in nurses-in-training in general hospitals. However, in 
many cases either no true incidence figures are given, or else they are arrived at 
by other methods than those employed here, so that they are not suitable for 
comparison. 

Ross (11) described in 1930 a series of 60 nurses with tuberculosis in Manitoba, 
50 of whom broke down during their training or within one year of graduation, 
^ving a cumulative figure of 6 per cent of the nurses in training in Manitoba 
during that same four-year period. 

Amberson and Rigans (12) revealed a morbidity rate of 1.09 per 100 nurses 
per year in a five-year study of tuberculosis among 492 students in Bellevue 
Hospital, School of Nursing, New York City. 

Jones (13) in 1933 reported a morbidity rate of 3 per cent per annum among 
169 nurses and associates in a New 2jealand Hospital. 

Scott (14) in an impublished survey described a total of 29 nurses who de- 
veloped tuberculosis in the ten-year period of 1934-1943 (inclusive) during 
which 744 girls were admitted for training in the Winnipeg General Hospital, 
Winnipeg, Manitoba. 

Recently there have been two comparable studies using the modified life- 
table formula. Beckerman (15) foxmd the incidence of tuberculosis in a group 
of nursing students to be 1.22 per 100 per year. Muschenheim, Bunn and 
Lansdown (16) have published their observations among 773 medical students, 
509 nurses and 2,166 graduate nurses, and found the rate to be 0.2, 0.52 and 0.6 
per cent per year, respectively. 

It might be fitting here to cite some figures from industrial surveys. Fellows 
(17) gives the case rate of tuberculosis among 4,000 female employees of the 
Metropolitan Life Insurance Company (1932-1935) as 0.25 per cent per 
year. Reid (18), in a study of clerical employees over a ten-year period (1930- 
1939) gives her figures as 0.21 per 100 males per year and 0.25 per 100 females 
per year. Although the age groups studied are comparable with the nursing 
groups, there are some differences, such as in degree of exposure to disease, 
popiilation turnover, methods of calculation and diagnostic procedures (fluroscopy 
was used to a great extent rather than roentgenography). 
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DISCUSSION 

It has been shown that 98.7 per cent of the tuberculin conversion (table 2) 
and 100 per cent of the staff members who developed active tuberculosis (table 4) 
came from groups subjected to maximal and moderate exposure to disease. 

Nurses and attendants are exposed to the same hazards. With the excep- 
tion of the one questionable case (case 13), not a single nurse out of 122 (with 
2,811 total obseiv^ation months) developed disease. Yet 8 attendants out 
of 61 (with a total obsen^ation period of 1912 months) contracted tuberculosis; 
these 8 constituted two-thirds of all who developed active tuberculosis. The 
number of persons involved is too small to draw an}’- definite conclusions, but 
the difference in morbidit}’- figures between these two groups is impressive and 
raises serious medical and administrative problems. 

It is true that the nurses are of a slighti}’- older age group than the attendants. 
It has been shown that 76.2 per cent of the nurses were reactors on arrival, 
while the figure for attendants was 32.8 per cent. But we feel that the largest 
factor in ensuring the safety of nurses from disease is the discipline and training 
of their profession. Offsetting her increased exposure to disease in the sana- 
torium are the facts that her work is lighter than that of the nurse in a general 
hospital, her hours more regular, her training in the care of infectious diseases 
more specialized. The diagnosis of tuberculosis is presmned from the moment 
of admission of all patients, and adequate protection is used. The nurse in a 
general hospital, on the other hand, may be caring for a medical or surgical 
patient for some time before it is discovered that he has open tuberculosis as a 
concomitant disease. 

The young women who appl}’- for a position as attendant, cleaner or ward 
maid usually come from the surrounding rural areas where the}”- have had little 
or no exposure to tuberculosis. They are of varj-ing intellect and intelligence, 
and they are usually young; this was especiall}’ true during the war. Their 
knowledge of disease and asepsis has often been elementary indeed. It is in 
this group, predominantly tuberculin-negative as it turned out to be, that 
morbidity has been so high. Therefore, the problem becomes one of education 
as soon as they are employed in the sanatorimn. The time factor is of ^^tal 
importance. Thorough and repeated instructions have to be given on wards and 
in lecture rooms. Detailed isolation technique must be taught and rules rigidl}’’ 
enforced, details that include the use of gown, the keeping of contaminated 
fingers from face and hair, the proper disposal of sputa and e.xcreta. Other 
factors are more personal but equally significant. YTiat the emplo 3 ’'ees of an 
institution do ■n’ith their spare time is rightly their own concern unless their 
actmties lower their resistance and render them more susceptible to infection. 

It must be emphasized that exercise and fresh air are essential, but adequate 
rest and sleep are paramoimt, in other words, that their energ}”- expenditure is 
a budgetable item. They need to be reminded, while on the wards, that, though 
their duty lies in contributing to the patient’s recover}’-, any association -ndth 
him beyond the performance of this duty is comting trouble. It is not difficult 
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in the infonnal atmosphere of a sanatorium to drift from, the one extreme of 
fear of the disease to the other extreme of contempt of it. 

The patient, of course, must be taught to cooperate intelligently and learn a 
technique for the protection of others from his disease. Without this cooper- 
ation the whole scheme of prophylaxis becomes futile. 

Rigid enforcement of these protective measures may accomplish much, but 
in spite of all precautions it seems inevitable that some will acquire the infection. 
It has been pointed out that in the present series the percentage of disease 
among the negative reactors is at least four times greater than among the posi- 
tive reactors. Of those who developed active tuberculous 8, or 66.6 percent, 
were originally negative reactors. Amberson and Rigans (19) stated that 
76 per cent of their student nurses who developed active disease were originally 
negative reactors. It can be no mere coincidence that others (7, 9, 10, 21) 
have found similar results. It would seem, then, not illogical to presume that 
a tuberculin allergy confers some measure of immunity on its possessors. Nu- 
merous attempts have been made in the past to find some means to immunize 
against tuberculosis, but to date they have ended in failure, with the one pos- 
sible exception of BCG vaccination of negative reactors. The swing in favor 
of BCG inoculation in various places, in Canada notably in Quebec under Trap- 
pier (20) and in Saskatchewan under Ferguson (21), has been gaining consider- 
able momentum. 

In conclusion it might be pointed out that m each of the 12 cases of tuber- 
culosis the amoimt of disease was slight, the symptoms when present were light, 
the infectivity small or nil, the mortality zero. All 12 patients recovered within a 
relatively short time, and are now leading practically normal lives. This un- 
doubtedly redounds to the early and persistent case-finding methods employed 
here, embracing the use of routine tuberculin tests, frequent X-ray examinations, 
close supervision and physical examinations when deemed necessary. 

It is fair to speculate that, had such methods of supervision not been em- 
ployed, a smaller number vdth disease would have been discovered. The out- 
come might conceivably be that some of the undiscovered cases would have 
recovered without treatment, while a small percentage might have progressed 
to advanced disease before detection. 

SUMMARY 

1. A survey is presented of tuberculin sensitmty and incidence of tuber- 
culin conversion and development of active tuberculosis in 559 staff members 
employed at Manitoba Sanatorium during 1938-1943, inclusive. 

2. Conversion and morbidity rates are computed from modified life-tables, 
suggested by Frost. 

3. Of the 232 negative reactors, 78, or 33.6 per cent, became positive, the 
tuberculin conversion rate being 37.4 per cent per annum. 

4. Staff members exposed most heavily to disease constituted 98.7 per cent of 
the conversions. 

5. There were 12 cases of active tuberculosis, representing a morbidity in- 
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cidence of 1.4 per cent per annum, or an attack rate of new cases of 1.8 per cent 
per annum. There were 7 cases of minimal pulmonary disease, 2 of pleurig^ 
with effusion, 2 of tracheobronchial adenitis and one of erythema nodosum. 
They were all from two groups wnth definite exposure. They all recovered. 

6. Morbidity iucidenco among the originally negative reactors was 3.8 per 
cent per annum, that among the positive reactors was 0.89 per cent per annum, 

7. No nurse developed tuberculosis, while 8 attendants did. 

8. The question is brought up of better educational and preventive measures 
in safeguarding the staff, and a plea is made that provision for some specific 
protection be considered, such as BCG vaccination. 

amumo 

1. Pres&itase un estudio de la sensibilidad a la tuberculina y la incidencia de 
conversidn (viraje) a la tuberculina 3 '’ aparicidn de tuberculosis activa en 559 
empleados del Sanatorio de Manitoba en 1938-1943, inclusive. 

2. Los coeficientes de conversidn y morbidad fueron computados conforme 
a las tablas de mda modificadas, que propusiera Frost. 

3. De los 232 negatives, 78 (33.6 por ciento) se volvieron positives, siendo el 
coeficiente anual de conversidn a la tuberculina, de 37.4 por ciento. 

4. Los empleados mds intensamente e-xpuestos a la enfermedad constitu 3 ’’eron 
98.7 por ciento de las conversiones. 

5. Hubo 12 cases de tuberculosis activa, representando una morbidad de 1.4 
por ciento al afio, o un coeficiente anual de ataque de 1.8 por ciento en casos 
nuevos. Hubo 7 casos de afeccidn pulmonar minima, 2 de pleuresia con derrame, 
2 de adenitis traqueobronquial 3 '" uno de eritema 'nudoso, procediendo todos 
ellos de dos grupos en que habla exposicidn bien definida. Todos se repusieron. 

6. La morbidad entre los primitivamente negativos representd 3.8 por ciento 
al ano; entre los positives 0.89 por ciento. 

7. Ninguna enfermera manifesto tuberculosis; 8 asistentes si la manifestaron. 

8. Suscitase el punto de perfeccionar las medidas educativas y profil^cticas 
para proteger a los empleados, y abdgase por la consideracidn de alguna dis- 
posicidn especifica, por ej., vacunacidn con BCG. 
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A TUBERCULOSIS SURVEY IN A PRIVATE HOSPITAL^ 

HAIUIY H. EPSTEIN* and AGNES MELISS* 

In recent 3 ’-ears, there have been several important contributions to the subject 
of unrecognized pulmonarj’- tuberculosis in general hospitals. 

In 1932, hliUs and Stewart (1) examined 353 patients admitted to the Swedish 
Hospital in Minneapolis and found that 1.4 per cent of the total had reinfection 
type tuberculosis. 

In 1935, Hodges (2) of the University of Micliigan conducted a chest X-ray 
survey of 1,101 patients admitted consecutively either to the Universitj’’ Hospital 
or its out-patient clinic during a period of fourteen das^s and in 1.3 per cent found 
“significant chest disease unrecognizable b}"" other methods and often totally 
unexpected on the basis of chief complaint and historj\” 

In 1935, Pohle, Paul and Oatway (3) of the Wisconsin General Hospital took 
chest X-ray films of 1,417 patients admitted during a three-month period. 
About 3 per cent of the total number receiving X-ray examinations of the chest 
had significant disease which was not detected clinicllj’', and 0.3 per cent were 
found to have active reinfection t 3 'pe tuberculosis. 

Plunkett and Mikol (4) in 1940 conducted chest X-ra 3 ’^ e.xaminations of 4,853 
patients admitted to general hospitals in upstate New York and found a prev- 
alence of 2.6 per cent with evidence of reinfection t 3 T)e tuberculosis. Of these, 
1.1 per cent had roentgenological characteristics of clinical^’’ significant lesions. 

In 1943, Childress, Debbie and Harmon (5) reported on a tuberculosis case- 
finding demonstration at Grasslands Hospital, Valhalla, New York. This 
study extended over a period of eighteen months during which time 7,187 pa- 
tients were X-rayed. Of these, 2.8 per cent were found to haA^e evidence of 
reinfection type tuberculosis, and activity was established in 0.35 per cent of 
the total examined. 

In 1944, Bloch and Tucker (6) reported on routine fluoroscopic e.xaminations 
among the patients of the University of Chicago Clinics. The results ob- 
tained from the first 15,000 patients so examined showed that 4.17 per cent 
of the total number were found to have tuberculous lesions of the reinfection 
t 3 ’pe. In 1.43 per cent, these lesions were recognized as “clinical^’" important.” 

In this paper we are reporting on a similar tubei'culosis case-finding sutv'ey, 
conducted b 3 '- the Queensboro Tuberculosis and Health Association, at Flushing 
Hospital, Flushing, New York. The study began on August 1, 1944 and was 
terminated on July 31, 1945. 

METHOD OP PROCEDURE 

Before the stud 3 '- Avas undertaken, the proposal was submitted to the Board of 
Directors and the Medical Board of Flushing Hospital for approval. Letters 

' From the Queensboro Tuberculosis and Health Association, 90-04 161st Street, Jamaica, 
New York. 

* In charge of the clinical work of this study. 

’ In charge of nurses and technicians who cooperated in this study. 
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were addressed to the attending, nursing and courtesy staffs to inform them of 
the project and to urge their cooperation. 

An X-ray unit was set up on the first floor of the hospital where chest films 
were taken from 9 a.m. to 5 p.m. except Saturday afternoons and Sundays. 
Powers’ 14 x 17" paper X-ray method was used. 

The survey was inaugurated in the out-patient department of the hospital. 
Patients were X-rayed inomediately after registering for clinic. Those patients 
with positive X-ray findings were referred to the tuberculosis association’s 
Consultation Chest Clinic, held in the hospital twice each month. This recheck 
included an examination by a chest specialist and a roentgenogram on 14 x 17" 
celluloid film. Paper X-ray and subsequent celluloid films were read by the 
association’s clinicians. The procedure used in the out-patient clinics provided 
a smooth and efficient method of conducting such a survey. 

The X-raying of in-hospital patients was begun in October, 1944. Letters 
were sent to private physicians informing them of the survey, asking their per- 
mission to X-ra 3 ’' each private patient immediately after leaving the admitting 
office. Of the 118 ph 3 ’'sicians on the staff, 80 consented to have their patients 
X-ra 3 ’'ed. Although the cooperative private physicians urged their patients 
to participate in the sun’^ey, chest X-raying was not made compulsory. Many 
patients were too ill on admission to be X-rayed at that time. In such cases, 
arrangements were made for a chest X-ray examination of the patient whenever 
he could be moved. Some patients during the entire period of their hospitaliza- 
tion were too ill to be moved. Others were in casts and could not be X-rayed. 
Still others were discharged during the evening and over weekends and, therefore, 
were not included in the survey. 


RESULTS 

A total of 3,487 persons were included in the study. Of these, 1,653 were 
out-patients, representing 97 per cent of the total registered during the period. 
Of the in-patients admitted during this period, 1,834, or 44 per cent of the total, 
were X-rayed. (Of this group 83 per cent were private patients.) 

Of the 3,487 patients X-rayed, 112, or 3.2 per cent, showed evidence of rein- 
fection t3T3e tuberculosis. Of these, 21, or 0.6 per cent of the total X-ra 3 "ed, 
showed evidence of active tuberculous disease. (Three additional cases showed 
changes suggesting active disease on the paper roentgenogram, but could not be 
definitely diagnosed because follow-up was not possible.) The hospital records 
of 8 of the 21 active cases showed that the disease was suspected by the attending 
staff. In the remaining 13 cases, or 0.37 per cent of the total group studied, 
tuberculosis had not been considered, and the suiv’ey X-ray film revealed the first 
evidence of the disease. Of the 13 active cases, 7 were in the minimal stage and 6 
were moderatel 3 ’’ advanced. 

In addition to the cases of tuberculosis discovered in this study, 126, or 3.6 
per cent of the total X-rayed, were found to have cardiac abnormalities. The 
X-ray films of 72, or 2 per cent, showed e\ddence of various significant pulmonary 
conditions such as pneumonia, pleural effusion, carcinoma, etc. Approximately 
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40 per cent of these cardiac and other thoracic conditions were unsuspected 
before the X-ray films were taken. 


SUMMARY 

From August, 1944 to July, 1945 the Queensboro Tuberculosis and Health 
Association conducted a tuberculosis case-finding program at the Flushing 
Hospital, New York. 

A total of 3,487 patients was X-rayed. Of these, 112, or 3.2 per cent, were 
found to have reinfection tj^ie tuberculosis; 21, or 0.6 per cent of the total X- 
rayed, showed evidence of active tuberculous disease. In 13 of the patients 
found to be active, or 0.37 per cent of the total X-ra 3 ’ed, the disease was not 
suspected before X-raying. 


SUMARIO 

De agosto, 1944, a julio, 1945, la Asociacidn contra la Tuberculosis y Pro Salud 
de Queensboro llevd a cabo una obra de descubrimiento de cases de tuberculosis 
en el Hospital de Flushing, Nueva York. 

Se radiografid en conjunto a 3,487 personas, de las cuales, 112 (3.2 por ciento) 
mostrarou tuberculosis tipo reinfeccidn y 21 (0.6 por ciento), signos de en- 
fermedad tuberculosa activa. En 13 de los casos activos (0.37 por ciento del 
total radiografiado), no se sospechaba la presencia de la enfermedad antes de 
tomar la radiografia. 
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PREGNANCY AND TDBERCTDLOSISi 

The Present Status of the Problem 
LOUIS L. FRIEDMAN* and JAMES R. GARBER* 

Phthisiologist and obstetricians have long recognized the cause and effect 
relationsliip of pregnancy to puhnonarj’^ tuberculosis as one of the most perplexing 
and controversial problems of medicine. Therefore, this study of the available 
pertinent literature on the subject has been undertaken in an attempt to ascer- 
tain the exact status of the problem to-da}’’ and to delineate existing clinical opin- 
ions and impressions. 

Tuberculosis ranked first as a cause of death at the turn of the century, but to- 
day it has been relegated to seventh place for the overall population. Death 
rates for tuberculosis have been much reduced in women of aU ages, but in fe- 
males of the cliild-bearing years one out of six deaths is due to tuberculosis and 
as such it is still the leading cause of death in this group of women, ages 15 to 44 
(30, 45). Although about 32,000 pregnancies occur in tuberculous females an- 
nually (33), this fact, in itself, is not sufficient evidence to justify the contention 
that pregnancy predisposes to tuberculosis (46) and is therefore accountable for 
our failure to control the disease in this age group. The high incidence of both 
these conditions in females of the child-bearing years is a more likely interpreta- 
tion of their frequent coexistence (30, 42). As yet, no satisfactory explanation 
has been offered which accounts for the continued high incidence of tuberculosis 
in 3 mung females. Pilien tuberculosis is complicated by the added risks of preg- 
nanej’’, the physician and the patient face a truly formidable problem. For the 
most part, the available literature on the subject is confusing and recorded sta- 
tistics are imreliable because of the paucity of cases correctly studied and the 
imcorrelated natme of the investigations conducted. The tjqje of management 
recommended for these cases is usually the consequence of empirical teachings 
and limited clinical experience and observations. Actuallj’’ we have not pro- 
gressed much further than Hippocrates who believed that “pregnancy is the best 
cmre for consumption.” (7, 15, 21) 

Hiis erroneous clinical impression of one of our foremost ancients was shared 
by such eminent ph 3 >-sicians as Rokitansky, Warren and Clark; and as late as 
1918, by Sabourin (5, 22). It remained unchallenged until the middle of the 
nineteenth century when Louis cast doubt upon its validity and suggested that 
pregnancy may actuallj'^ be harmful when it complicates pulmonary tuberculosis 
(21). This observation and the teachings of GrisoUe helped to liberate the pen- 
dulum of medical opinion from the shackles of the age-honored Hippocratic doc- 
trine, but it did not stop until it was anchored to the equally extreme and erro- 

* Read at the Postgraduate Seminar on Obstetrics and Gynecology conducted by the 
Medical College of Alabama, January 22 to 25, 1946. 

* Assistant Professor of Medicine, Medical College of Alabama, Birmingham, Alabama. 

* Professor of Obstetrics, Medical College of Alabama, Birmingham, Alabama. 
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neous dicta of Schauta and Young (15, 34, 40). Schauta advocated therapeutic 
abortion in all pregnant tuberculous females, and Cohen quotes Young’s advice: 
“If a wgin, no maniage; if married, no pregnancy; if pregnant, no confinement.” 
(7, 34) The Germans oversubscribed to these radical \dews and in the early 
part of the twentieth century advocated routine therapeutic abortion when 
pregnane}’' occurred in a tuberculous female (15, 41). However, the era of 
speculation and extremes has gradually succumbed to a more scientific and ac- 
curate clinical appraisal of the problem. To-day no well-informed ph 5 ’'sician be- 
lieves that pregnancy cures tuberculosis or that pregnancy should never be ad- 
vised or continued in a pregnant tuberculous female (17). 

In the past twenty or thirty years, some limited, but nevertheless real efforts 
have been made b}’ the obstetrician and phthisiologist to evaluate this problem 
on a more rational and scientific basis. In 1918, Norris and Landis obser\’'ed 
that the onset of tuberculosis in young females was frequentl}’^ associated ■with 
pregnancy or the puerperium (29). This Anew was shared by many clinicians at 
that time and is still subscribed to by a few to-day (47), However, in 1938, 
Jameson published the results of his careful investigation which indicated that 
there was very little, if any, evidence that tuberculosis was more frequent in the 
pregnant state or immediately thereafter (21). Recently, fluoroscopic and 
X-ray e.\'aminations of all pregnant females in large prenatal clinics have revealed 
an incidence of from 0,7 per cent to 1.8 per cent of clinically important tuber- 
culosis (13, 16, 18, 43). These results are not unlike those obtained for non- 
pregnant females of the same age group. The statistical differences in the re- 
ported incidence of the disease in pregnant females undoubtedly reflect the socio- 
economical status of the group investigated. Then again, the diagnostic cri- 
teria of the various investigators may influence the reported incidence of clmi- 
cally important tuberculosis. In any event, these reported differences are not 
to be taken too seriously. 

Norris and Landis, Young and other authors believe that pregnancy, labor 
and the puerperium influence the comse of the tuberculous process adversely 
(2, 4, 15, 19, 20, 29, 33, 39, 40, 46, 47). They offer evidence to the effect that the 
disease is more frequently e.xacerbated during pregnancy. Cutler has concluded 
from his careful investigation that pregnancy is contraindicated in active tuber- 
culosis as it influences the course of the disease adversely but does not affect the 
arrested, well treated and stabilized process (10). However, this view is not 
shared by such authors as Ornstein and Epstein, Ornstein and Ko'vnat, Barnes 
and Barnes, HuU and others. They believe, according to their recent studies, 
that pregnancy, labor and the puerperium do not influence the course of tubercu- 
losis (3, 8, 17, 21, 25, 30, 31, 34). Instead, they feel that the prognosis is influ- 
enced chiefly by the nature of the disease and the institution of early, adequate 
and proper treatment. Ornstein and Kovnat, and Barnes and Barnes found that 
the fatal outcomes were almost unifonnly confined to the caseous-pneumonic 
and far advanced cases of tuberculosis (3, 30, 31). Skillen and Bogen, and 
Burke, working -with control groups of pregnant and nonpregnant tuberculous 
animals, have confirmed the conclusions of these investigators (6, 40). To-day 
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the prevailing opinion among leading clinicians is in agreement with the general 
impression that, pregnancy exerts little or no effect upon the incidence or course 
of pulmonniy tuberculosis (25). However, there is a small group of conser\mtive 
investigators who arc still unwilling to accept this view without reservation 
because they feel that in a vciy small percentage of the cases pregnancy actually 
exerts a detrimental effect upon the course of pulmonarj' tuberculosis (3, 10, 
20b, 37). They contend that the results achieved vnth the more heroic and 
effective measures available for the treatment of pulmonaiy tuberculosis to-day 
arc responsible for the apparent innocuous relationship between pregnancy and 
phthisis. This restraining influence is verj’- desirable as it will aid in arriving 
at a more permanent and satisfactorj' solution to this controversial problem. 

Some observers feel that pregnancy actually improves tuberculosis, but their 
observations arc probably more fanciful than real (5, 20, 40). Any gain in 
weight and improvement in the general well-being of tuberculous females who 
become pregnant are only dccei^^ng reflections of the normal course of events in 
prcgn.ancy (17, 19). Tlie contention that the elevated diapliragm in pregnancy 
possesses decreased mobility and exerts a beneficial influence has been disproved 
by Hejmemann and more recently by McGinty (2, 5, 27, 28). The latter has 
proved in a well-conducted study that the mobility of the diaphragm is not re- 
stricted by the enlarged uterus. It may rest at a higher level, but the amplitude 
of its excursions is the same in both the pregnant and nonpregnant state. From 
the foregoing observations, one may conclude that pregnancy exerts very little, 
if an}', effect on the incidence or course of tuberculosis in pregnant females. 
jMore than likely, the effort of child-rearing exerts a greater influence on the prog- 
nosis of the disease than does child-bearing. 

To evaluate tliis problem properly, it is also necessary to consider the fetus of 
tuberculous mothers. It has been shown that a live birth may be expected in 
81 per cent of these pregnancies, and that the fetus is usually normal in all re- 
spects (3, 34, 37, 41, 44). However, it is necessary to take special precautions at 
tlie time of deliver}' and to separate the mother and child immediately in order to 
avoid infection. Transplacental infection is known to occur, but it is so uncom- 
mon that it should not enter into a serious consideration of the overall problem 
(11, 39, 41). If the newborn are properly protected against infection by their 
tuberculous mothers, the incidence of tuberculosis in these children is essentially 
not different from that observed in the offspring of nontuberculous females. 
Some authors believe that premature birth is more frequent in tuberculous 
mothers and especially in those suffering from far advanced disease, but this 
opinion is not shared by all investigators and is open to question (9, 26a, 29, 37, 
44). 

After considering the presently available statistical information and reliable 
clinical observ'ations concerning the tuberculous maternal organism and her 
fetus, leading obstetricians and phthisiologists have concluded that therapeutic 
abortion is never indicated after the first trimester of pregnancy (2, 3, 8, 10, 22, 
25, 26b, 28, 29, 34, 37, 41). The risk of this procedure is just as great as full- 
term delivery and no dramatic therapeutic benefits are to be expected (34). On 
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rare occasions in the presence of rapidlj' advancing caseous-pneumonic disease, 
a therapeutic abortion may be considered and undertaken during the first tri- 
mester of pregnancj’. However, the benefits to be derived from this procedure 
arc unproved and equivocal in spite of the fact that some authors advocate it 
quite freely in the face of active disease (1, 4, 10, 19, 29, 40, 41, 47). Conserv'a- 
tivc management is the solution to the obstetrician's problem, but the phthisiolo- 
gist’s responsibilities in pregnant tuberculous females arc much greater. To 
achieve the best therapeutic results in these instances, it is ad\nsable to treat the 
tuberculosis as if no pregnancy existed (4). When tuberculosis is first recognized 
after pregnancy has supervened, the patient should be treated no differently than 
her nonpregnant sister (7, 8, 36). The phthisiologist sliould treat this patient 
energetically and without procrastination. If indicated, some form of collapse 
therapy, preferably pneumothorax, should bo instituted as soon as possible, pro- 
vided an effective and successful collapse may be anticipated before the expected 
date of confinement (22, 30, 37). '\^^lcn bilateral disease is present, even bi- 
lateral pneumothorax therapy may be started. The successful utilization of 
bilateral pneumothorax therapy has been reported, and the junior author (LLF) 
has personally witnessed the uneventful delivery of live, normal children bj' 2 
tuberculous females receiving this treatment (2, 15, 37). However, the best re- 
sults arc obtained when tuberculosis is recognized and treated actively before 
pregnancy occurs and, if possible, before marriage (24, 37). Ljunan has shonm 
that the prognosis is much better in tuberculous females who are single when the 
tuberculosis is recognized and treated; provided they get married after the dis- 
ease is arrested (24). These patients fare better than those who are married be- 
fore their disease is recognized and those who are single when they receive treat- 
ment and remain so after their disease is arrested (24). 

In considering the therapeutic aspects of this problem, the proper approach 
would appear to be the earliest possible recognition of the disease in all females 
who are capable of child-bearing. Tliis may best be accomplished bj’’ either 
mass fluoroscopic or other X-ray examination of all females past puberty at reg- 
ularly scheduled intervals and in all prenatal clinics (5, 13, 14, 18, 35, 41). In 
the hands of experts, fluoroscopy has been found to be 91 per cent accurate (32). 
However, with the advent of the cheaper and unusually rapid methods of con- 
ducting mass X-ray examinations of the chest, its apparent advantages have 
been minimized. lanne and Muir, and Seid recommend screening nith a tuber- 
culin test before fluoroscopy or X-ray examination is performed (18, 38). Fre- 
quent X-ray examination is especially indicated in all young females who are 
members of the lower socio-economic classes. Although careful ph 5 ’^sical ex- 
amination of the patient who is suspected of ha\dng pulmonary tuberculosis is 
still advised, it must not be relied upon to establish the final diagnosis (14, 35, 
45) . Sampson and Brown, and Eisele, Tucker, Vines and Batty have found that 
the majority of the cases ■will be missed if this method is used without the benefi- 
cial assistance of X-ray examination (14, 35). If the diagnosis is made on the 
basis of clinical grounds only, Vaughan and Douglas have shown that 80 per cent 
of the cases will be in a far advanced stage when reported (45). Therefore, in 
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order to diagnose pulmonary tuberculosis in its minimal or early stages, X-ray 
examination of the chest should be done as routinely as a Wassermann test for 
syphilis in all prenatal clinics (12). Eisele.and Mason, and Eisele, ei al, have 
shown that the incidence of clinically important tuberculosis is more frequent 
than syphilis in the groups they studied (13, 14). 

Next to actual prevention of the disease, the early diagnosis of pulmonary 
tuberculosis is most important because the expected therapeutic results are di- 
rectly proportional to the nature and extent of the lesions at the time treatment 
is instituted (18, 21, 35, 36). The type of therapy employed depends upon a 
careful and critical evaluation of each case on an individual basis. In some in- 
stances, bed-rest may be the preferable form of management and, in others, 
some form of collapse therapy maybe indicated. With few exceptions, in de- 
termining what form of therapy to advise, the problem of the pregnant female 
should be evaluated on the basis of the same principles and policies which in- 
fluence the ultimate decision in her nonpregnant sister (7, 8, 26b, 36). If it is 
possible to induce and maintain a satisfactory collapse, pneumothorax therapy 
is the procedure of choice. Unilateral and bilateral pneumothorax treatment, 
if started before pregnancy supervenes, may be continued during the entire 
period of gestation (2, 10, 18, 37). If pregnancy has already occurred before 
the diagnosis is established, unilateral or bilateral pneumothorax, as previously 
indicated, may be initiated if the existing conditions warrant this action. Col- 
lapse therapy does not influence the pregnancy adversely and may be a life-saving 
measme on occasion (37). The pregnant mother tolerates artificial pneumo- 
thorax therapy exceedingly well, even bilateral. Occasionally during the last 
months of pregnancy, she may experience slight dyspnea after each refill. If 
this symptom is disturbing to the patient, the amount of air given at each treat- 
ment may be reduced and refills scheduled more frequently (28). No special 
measures are necessary at the time of delivery unless there is a marked reduction 
in intrapleural pressure. In this event, a refill may be in order. Thoracoplasty 
is a major operative procedure which should never be attempted during any 
stage of pregnancy. It not only carries a high risk for the mother but may 
jeopardize the safety of the fetus. However, patients who have had successful 
thoracoplasties in the past may be permitted to become pregnant if the disease is 
arrested (10, 37). 

Unmarried females may be permitted to marry as soon as their tuberculous 
process is arrested. The benefits to be derived from a happy and financially 
sound marriage far outweigh the risks involved, if the patient is cooperative and 
properly instructed in the technique of contraception. However, if the contem- 
plated marriage will require more physical effort than the patient can safely en- 
dure, the physician should advise against it. When financially unsound and 
possibly imhappy marriages are planned, similar advice is indicated. Of the 
numerous variables which influence the ultimate prognosis in these patients, the 
phthisiologist’s ability as a sociologist should be second only to his medical prow- 
ess if successful therapeutic results are to be achieved. 

If the current impression regarding the only casual relationship between 
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child-bearing and tuberculosis is correct, then pregnancy ma}'- actually be per- 
mitted at any time during the course of the pulmonary disease. However, 
most authorities on the subject still believe that pregnancy should not be advised 
until the disease has been arrested for two or three years (1,7, 20, 26a, 28, 29, 33, 
47). Lyman has expressed the opinion that a one-year interval is sufficient 
(24), and in so doing has reflected the modern trend to regard pregnancy as a 
coincidental and innocent companion of existing pulmonary tuberculosis. 
These advised periods of waiting following the arrest of pulmonary tuberculosis 
provide the physician with an opportunity to obsen’^e the stability of the disease 
and enable the patient to better prepare herself for the increased physical efforts 
of child-rearing. Twu or possibly three hVe births may be permitted, but as in 
all chronic medical conditions frequent and numerous pregnancies are contra- 
indicated (36). 

In general, the management of pregnancy in females who have pulmonary 
tuberculosis presents no special problems (28). However, as in all other tuber- 
culous patients, they should be carefully w’atched for any signs or s 5 Tnptoms of 
possible reactivation of the disease. Arrangements should be made well in 
advance of the expected date of delivery for hospitalization of the patient, pref- 
erably in a tuberculosis sanatorium which is properly equipped to provide ade- 
quate and special care for mother and child (26a, 37, 47). Unfortunately, there 
is a woeful lack of such institutions throughout the country (26b). Delivery 
should be from below, but some steps such as episiotomy and/or low forceps 
should be taken to speed the second stage of labor. Version and breech ex- 
traction should be avoided because of the deep anesthesia required (26b). Cae- 
sarean section may be utilized, but is by no means the procedure of choice unless 
some obstetrical indication for operative intervention exists or if sterilization of 
the patient has been agreed upon in advance. However, Matthews, Johnson, 
and Lloyd and Richard believe that caesarean section is the method of choice in 
managing pregnant tuberculous mothers (4, 22, 23, 26b). In their opinion, it is 
indicated because it eliminates the voluntary efforts of the second stage of labor 
and maintains relatively constant intrapleural pressures duiing deHver 3 L Whether 
or not these precautions are necessary or actuallj’" prevent exacerbation of 
pulmonary tuberculosis is open to question. The type of anesthesia selected for 
these cases depends upon the type of deliveiy and indiiddual preference. Ether, 
ethjdene, nitrous oxide, cyclopropane, spinal and local anesthesia all have their 
advocates (2, 4, 12, 26b, 28, 33, 37, 42). Following deliverj’’, the newffiorn should 
not be permitted to come in contact TOth the mother; and, to prevent tubercu- 
lous infection of the child, lactation should not be permitted (7, 28, 41). 

From the foregoing discussion of this problem, it is apparent that the major 
responsibility in pregnancy complicating pulmonary tuberculosis rests with the 
phthisiologist and not with the obstetrician. How'ever, to assure successful re- 
sults, it is necessary for the phthisiologist and obstetrician to manage each case 
in a spirit of unprejudiced and whole-hearted cooperation. Although the last 
word has not been written on this controversial subject, the more rational ap- 
proach to the solution of this problem in the past tw'o or three decades is en- 
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couraging. We are beginning to accumulate accurate statistics on the basis of 
scientific clinical observations and research. This steady progress parallels the 
increased interest of the phthisiologist in this problem while the more optimistic 
outlook for pregnant tuberculous females reflects the increased utilization of 
collapse therapy, especially artificial pneumothorax. However, at the present 
time, early diagnosis and adequate effective treatment are the best insurance for 
the female of the child-bearing years. 

SUMMARY 

1. The historical and controversial aspects of pulmonary tuberculosis compli- 
cated by pregnancy have been presented and discussed. 

2. Pregnancy probably exerts little or no influence on the incidence or course 
of pulmonary tuberculosis. 

3. Therapeutic abortion should never be performed after the first trimester of 
pregnancy and verj’- rarelj’’, if at all, during the earlier months of gestation. 

4. The value of routine chest X-ray examinations has been emphasized. 

5. Early diagnosis and adequate effective therapy improve the prognosis in 
females of the child-bearing years suffering from pulmonary tuberculosis. 

SUMARIO 

1. Pres4ntanse y analizanse aqui las fases histdricas y debatidas de la tu- 
berculosis pulmonar complicada por el embarazo. 

2. El embarazo probablemente ejerce poco o ningfin efecto sobre la inci- 
dencia o evolucidn de la tuberculosis pulmonar. 

. 3. Jamds debe ejecutarse el aborto terapdutico a partir del primer trimestre 
del embarazo, y muy rara vez o nunca, durante los meses anteriores. 

4. Kecdlcase el valor de los exdmenes radiogrdficos sistemdticos del tdrax. 

5. El diagndstico temprano y la terapdutica eficaz mejoran el prondstico en 
las mujeres en la edad reproductiva que padecen de tuberculosis pulmonar. 
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SPONTANEOUS HEMOPNEUMOTHORAX 

A Case Report 
RAY VANDER MEER»-a 

Since 1900 approximately 60 cases of spontaneous hemopneumothorax have 
been reported in otherwise apparently well persons. Excellent surveys of the 
literature have been made by Jones and Gilbert (7), Hopkins (3) and Hartzell 
(2). No attempt will be made to review the literature. The following case is 
reported because of the comparative rarity of the disease. 

CASE KBPOBT 

The patient was a 26 year old white male soldier admitted to the hospital on May 31, 1944 
with the main complaint of severe pain in the the left chest and marked dyspnea and 
cyanosis. 

The patient had been entirely well up to 5:30 a.m. on the day of entiy when, while 
filling in a slit trench, he suddenly noticed a sharp pain between the shoulder blades, 
chiefly on the left side of the spine. He had not previously fallen or received any type 
of trauma. In the course of the next twenty minutes the patient became extremely 
dyspneic and cyanotic. He was rushed to the hospital with the diagnosis of "shock.” 

ffis past history revealed no similar episode at any time nor had there been any serious 
illness. In childhood he had measles, mumps and chicken pox and about three years 
before he had an attack of "flu” which lasted for two weeks and from which he recovered 
without residual effects. There was no history of surgery except for tonsillectomy and 
adenoidectomy at the age of seven. Family history was negative for tuberculosis. The 
patient was married and had no children. Systemic inquiry reveled no history of hemop- 
tysis, cough or loss of weight. 

Physical examination: The patient appeared acutely ill, markedly cyanotic and dysp- 
neic. The oml temperature was lOO^F., pulse 88, respirations 38, blood pressure 82 over 
52. Cbest examination revealed suppressed breath sounds, decreased fremitus and dul- 
ness to percussion over the entire left thorax. The right lung was clear. Heart soimds 
were faint and distant but were heard best along the right sternal border in the fifth inter- 
space. The rest of the examination was essentially negative. 

Clinical course: The patient responded well to initial shock therapy consisting of oxy- 
gen, intravenous fluids and morphine . He continued to show some respiratory embarrass- 
ment for about four days and oxygen was used during this time. For the first three days 
the patient showed some temperature elevation up to 100°F. Sulfadia 2 Sne was ^ven dur- 
ing the first two days and then discontinued. At a diagnostic thoracocentesis, done on the 
ninth day, 60 cc. of pure blood were withdrawn. It was observed that this blood, at the 
end of sixty minutes, had failed to clot. AU blood appeared to have been absorbed from 
the left thorax by the twenty-fifth day, as determined by physical and X-ray examination. 
His convalescence continued to be uneventful and the patient was discharged from the 
hospital on the seventy-second day. 

Laboratory findings: Blood counts on the second day showed a red cell count of 2,920,000 
per cubic mm. and a white cell count of 9,400. Hemoglobin was 9.14 g. The differential 
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coui)t i»'uln)i)l)ils n.') per i-ont, lynipliwytr-'. .'il jK-r r(‘nt, inonorytf'i 3 j>or rent, 

(•<(siiioj)hils 1 {M’r rent. On th'* fiftli (!;ty tho Muod rotint ^!ln«c{i nn! rfl!*!. 3,0.30,000; total 
wliito cell's ri,'),")!!; !icmnyj(d)in ll.S; ncutrnpliil*: 70 jK-r cent, h-nipharytc.'? 27 percent, 
inonocyte.s 2 i^'r cent, ffijinopliiU 1 jy-r cent. The blood Knhn |e“t neyntive nnd the 
nrinnlyci" cave n(mu!il finding'’. The Mnntoux lc*!t.'< «ere riepitive vdth n dilution of 
1 :l()0of PPD. Pix.‘'i>iUnm nnnlyiCh mu! fourpn-tric wn^hinp’ rr^Taled no ttil)ercle bacilli. 
The bleediii;: time was tima' inimitc*., cloltiiiK time 4.10 .‘econds, .nnd the prothn>mbin 
time vviLS KX) jK-r cent of normal. Rejwatod rodimentation rate deternun.ntion.s n-erc 
m.ndo and none exceeded In mm. jver hour. 

A'-roi/ Jlr, dings; 7'he clinical improvement wa? checked by frecpient X-ray examin.n- 
tion.s. U()on admiKsion an X-raj’ film was taken at the l>ed-ide within .«ix hours of onset 
of symptoms. Tliere wa.s a larye ar\‘a of <iensitj' involving nlxnit ono-luilf of the left 
llionix. A marked mediastinal .•••hift to the right was evident. The findinp; wore inter- 
preted to indicate the presence of nyrno fluid and a modemte degree of pneumothorax of 
the right lung. Pepeated X-my e.xaminations <h)ring the next month showed a rapid 
docrca.se in tho amount of fluid in the loft thorax. The media.'-tinuin gnidimlly resumed its 
normal jxisition. A final X-ray film taken .«hortIy liefore dis-ckarge from the hospital 
.show.s that tho fluid had completely disapi'cared and the che«t was clear except for slight 
pleural thickening over Ixjth ajiiccs. 


DISCUSSION 

Ilcmopncumothornx occurring .spontaneously and .suddcni.v in seemingly 
hc-althy persons is a definite entity nnd should not he confused with c.'ises of 
iicmothorn.v occurring in the course of tubcrcido.sis or those cau-sed b}' tmum.n. 
The total number of cases remains small. A careful renew of (he literature 
reveals about GO recorded c.asos. However, this m.ay well bo a ratsleading figure 
os to the incidence of the disc.a.so. It is very likely that many other cases exist 
but have not been reported. 

Our case favors the opinion that consciwativc treatment is adxdsablc and tluat 
aspiration, e.xcept for diagnostic purposes, is unnecessary unless severe cardiac or 
re.spiratorj' embarrassment occurs. If the patient suiwives the initial shock 
caused by the sudden hemorrliago the prognosis is good. Even lai^c quantities 
of blood will absorb in a surprisingly short time, leaving no appreciable degree of 
pleural thickening. Final X-ray c.xamination in our case showed slight thicken- 
ing of the pleura over both apices. The question whether this was present before 
onset or represents a residual aftcr-efTcct remains unanswered. 

Most authors have agreed that, when aspiration is performed in cases of 
hemopneumothorax, a dark blood}'- fluid is obtained which fails to clot upon 
standing. The presence of such fluid occasionally, however, accompanied by 
clots, has also been confirmed in those cases which came to autopsy. In our 
case CO cc. of fluid resembling blood which did not clot upon standing sixty 
minutes was removed. Pitt (11), in his description of the first case, emphasized 
the importance of this phenomenon. He disagreed with a suggestion made by 
Pagensticker (10) that the pleural cavity was cap.able of keeping blood fluid in a 
manner similar to blood vessels. Pitt pointed out that Trousseau (15) had 
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concluded tlint the exlravasntcd blood did clot but that defibrination had taken 
place and was caused by respiratory and cardiac movements. Most authors 
since have agreed that the bloody fluid withdrawn! is actuallj' defibrinated blood. 
Recently Scllors (14) pointed out that a considerable dilution by pleural 
exudate takes place. 

The question of the existence of an anticoagulant in the pleural exudate was 
raised by Zahn and Walker (IG). They introduced 6 to 8 cc. of blood into the 
pleural cavity, removed this ten to twenty minutes later, and found it to be 
fluid which failed to clot upon standing. Their conclusion was that fibrinogen 
was in some way altered or destroyed bj' the pleural surfaces. Minot and Denny 
(1) repeated these experiments and described the presence of small blood clots 
as well as fluid blood. ^Micn pure fibrinogen was introduced into the pleural 
cavity it was not altered. Tliey concluded that no anticoagulant existed, that 
blood did clot and was defibrinated by mechanical action. 

The exact fate of the fibrin is obscure. In several cases winch came to autopsy, 
masse.s of fibrin deposit were found covering the pleural surfaces. T^Tien smaller 
amounts were produced and the patient sun'i!'ed, often no clinical or X-ray 
evidence of pleural coating could be found. Our case seems to fall into this 
group. 

The possibility of a fibrinolj'tic enzj-me has been suggested. Quick (12), 
summarizing the work of Morawitz (9), Lengenhagcr (8) and others, postulates 
its presence in the pleural ca^'ity. A fibrinob’tic enzjTne has been found to exist 
in other parts of the body. Rossenmann (13) isolated an active preparation of 
fibrinolysin from a pneumonic lung. He found the enz 3 Tne to be thermolabile 
and inactive in a 0.4 per cent solution of sodium bicarbonate. Huggins (4,5,6) 
and collaborators found a proteose present in menstrual fluid capable of dissolving 
clots of peripheral blood. Thej' also found a fibrinob'tic enzyme present in hu- 
man semen. It remains an interesting problem whether a similar phenomenon is 
responsible for the apparent disappearance of fibrin deposited on the pleural 
surface. 


SUJOIARY 

1. A case of spontaneous hemopneumothorax occurring in an apparent^’' 
well 26 j’ear old white male is described. 

2. The phj’siological mechanisms responsible for blood remaining in a fluid 
state while in the pleural cavitj'- have been brieflj’- discussed. The reports sug- 
gesting the presence of a fibrinolj'tic enzjane have been summarized. 

STJMARIO 

1. Describese un caso de hemoneumotdrax espontdneo en un vardn bianco 
aparentemente sano, de 26 anos de edad. 

2. Repdsanse sucintamente los mecanismos fisioldgicos que mantienen la 
sangre en estado liquido mientras permanece en la cavidad pleural. Sumari- 
zanse las comimicaciones que indican la presencia de una encima fibrmolftica. 
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THE RELATION BETWEEN CHEMICAL STRUCTURE OF SULFONES 
AND THEIR BACTERIOSTATIC ACTIVITY^ 

In Vitro Studies with Virulent Human Type Tubercle Bacilli 
GUY P. YOIJMANS* Aim LEONARD DOUB» 

A nuinber of derivatives of 4,4'-diaininodiphenylsuIfone have been tested 
for their therapeutic effect on infections caused by human tjrpe tubercle bacilli. 
Feldman and his collaborators (1, 2, 3, 4) and others (5, 6, 7) have shown that 
some of these compounds exert a marked suppressive effect on experimental 
tuberciilosis of the guinea pig whereas others are inactive. Derivatives such 
as promin, promizole and diasone have on the whole given disappointing results 
when used clinically (8). 

A number of these compounds have also been tested in vitro for their bacter- 
iostatic action on virulent human type tubercle bacilli and have been foimd to 
vary in their ability to inhibit growth (7, 9, 10, 11). 

There has been no systematic study, however, either in vivo or in vitro, on 
the relation between the chemical structure of the 4-aminophenyl sulfones and 
their ability to inhibit growth of virulent human ts^pe tubercle bacilli. Such a 
study would be of value in that it might point the way to the development of 
derivatives more active than those already in use and, fmther, would permit a 
comparison of the bacteriostatic power of these compounds in vitro with their 
ability to suppress experimental tuberculosis in laboratory animals. 

HIETHODS 

The method used for testing the bacteriostatic activity of the sulfones in vitro 
has been published previously by Youmans (9). Potassium sulfate was sub- 
stituted for the magnesium sulfate in the synthetic medium since this eliminated 
the formation of a precipitate on autoclaving. All dilutions of the compounds 
and the control tubes were inoculated with 0.1 mg. of a fine suspension of the 
H37Rv strain of M. tuberculosis. These tubes were incubated at 37°C. and the 
results read at the end of fourteen days. The tubes were not shaken at any 
time during the period of incubation. The least amount of the compounds 
which completely prevented subsurface growdh of the tubercle bacilli was re- 
corded as the bacteriostatic endpoint. 

Heat stable compoimds were autoclaved in the medium after being diluted. 
Unstable compoimds were sterilized by Berkefeld filtration and then diluted 
aseptically. 

Since for reasons previously published (9) the bacteriostatic endpoints may 
vary from time to time, a series of dilutions of 4,4'-diammodiphenylsulfone was 

1 This work was aided by a research grant from Parke, Davis and CJompany, Detroit, 
hlichigan. 

- The Department of Bacteriology, Northwestern University Medical School, Chicago, 
minois. 

• The Research Laboratories, Parke, Daws and Company, Detroit, Michigan. 
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included in cverj’- set of dclcmiinntions to permit comparison of results obtained 
at different times by calculation of the 4,4'-diaminodi})henylsulfone coefficients 
(9). This was done by dividing the inhibiting molar concentrations of 4,4'- 
^aminodiphcnylsulfone by the inhibiting molar concenlmtions of the other 
compounds. For convenience in apprai.sjil these coefficients as given in the 
tables have been multiplied by 100, 

Since the method cmploj'ed, ns showm by e.\'pcriencc, carries an inherent error 
of a plus or minus one dilution, the coefficients of the compounds should be four 
times greater than or one-fourth as great as that of 4,4'-diaminodiphcnylsulfonc 
in order to be considered significantly different in their bacteriostatic acti\'ity. 
Actual e.Ypcrience, however, has shown that in man}' eases smaller differences 
are significant. 

Source of compounds: We arc indebted for compounds numbers 12 and 2G to 
Dr. W, H. Feldman, hlayo Foundation, Rochester, Minnesota; for compounds 
7 and 8 to Dr. Henr}' Gilman, Iowa State College, Ames, lonn; to Dr. H. B. 
Cutter, Wa}Tic University, Detroit, Michigan, for compound number 4; for 
compound number 25 to Dr. L. P. Iv}'rides, Monsanto Chemical Company, 
St. Louis, Missouri; for the majority of the remaining compounds* to Dr. L. L. 
Bambas, Mr. B. F. Tullar, Dr. C, K. Banks and hlr. A. L. Rawlins, Research 
and Biological Laboratories, Parke, D.a^'is and Company, Detroit, Michigan. 

nESULTS 

The results of the bacteriostatic tests with deriratives of 4,4'-diamino- 
diphenylsuKone are tabulated in tables 1 to 5. 

Modification of the sulfone linkage (table 1) reduced the bacteriostatic acti\’ity 
for ilf. iubercidosis, vdth one exception, compoimd number G. This compound 
was at least equal to, and possibly more effective than, the reference substance. 

Replacement of one amino group by other substituents in various positions 
(table 2) also resulted in reduced bacteriostatic acti^nty, with the possible 
exception of compound number 11. This compound is rather easily reduced to 
4,4'-diaminodiphenylsulfone; so its acti\'ity m.ay possibly be explained on this 
basis (12). Compounds 9 and 14, because of their low solubility, could not be 
tested in concentrations greater than 2.5 rag. per cent. Therefore, the high 
maximal coefficients listed for these compounds are possibly misleading. 

Results obtained when substitutions were made in the amino groups are shown 
in table 3. Substitution of one or both amino groups with a stable acyl group 
markedly reduced the actmty (compounds 15, 16, 17, 22, 23, 24, 25). Com- 
pound 19 and possibly 22 appear e.xceptional in this respect. Monoalkylation 
did not affect activity with compound 21 and decreased actmty with numbers 
18 and 20. Symmetrical dialkylation destroyed activity completely (number 
26) in the single example available for test. Compounds 27 and 28 are both 

*■ Papers are in preparation giving the chemistry of the new compounds included in this 
paper. 
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wsily hydrolj'zcd under conditions of tlio in viiro test and their activity may bo 
due to the resulting 4,4'-diaminodiphcnylsulfone.' 


TABLE 1 

4 , 4 '-(^^minodiphcnylsulfonc derivatives 
Modificfilion of <he sulfono linkage 





'NH: 


NTrun« or 
courot'KB 

irrLACJacr.NT 

1 

1 

BACTtWOSTATlC COSCXNTRATIOS IN 
MO. Tzr. CENT 

4,4'-DIAlnN0DI- 
PIIEKYLSniroKE COEF- 
FICIENT X lOO 

Compound 

phcnylsuUone 

1 

— SOr- 

1 

1 

■Mi 

100.0 

2 

—SO" — 

>10.0 


<5.6 

3 

—coco— 

5.0 


6.0 

4 

— so.(cir-)sSO: 

>10.0 

1.25 

<21.0 

5 

— S— 

5.0 

1.25 

22.0 

6 

’ — SO;S — 

0.156 

0.312 

220.0 


TABLE 2 

4 , 4 '-<iiaminodiphcnylsxdfone derivatives 
Replacement of one amino group by other substituents in various positions 

n;N< ^ SO;— <(p I 

R 



KUMBEF or 

REPLACEMENT 

DACTEBIOSTATJC CONCENTRATION IN 

MG. PER CENT 

4,4'-diaminodi- 
PHENYLSOLTONE COEF- 

COUTOtJNO 

Compound 

4,4'-diajninodi- 

phenyUulfone 

FIOENT X 100 

7 

4— CH 

>10.0 


<6.2 

s 

2-CH, 

5.0 


12.5 

9 

4— N, 

>2.5 

1.25 

<55.0 

10 

4-OH 

>10.0 


<6.2 

11 

4— KO. 

0.625 


55.0 

12 

4-CH,(CHj),S— 

>10.0 


<4.0 

13 

3— NH. 

>10.0 

1.25 

<12.5 

14 

2— NH- 

>2.5 

1.25 

<50.0 


Nuclear substitution (table 4) in one ring appeared to lower the bacteriostatic 
activity except for compound 43. With many of the compounds, however, the 

' The ready formation of some free amino compound can be easily demonstrated even 
in fresh solution of these compounds by diazotization and coupling with dimethyl a naphth- 
ylamine whereby a strong color is developed. 
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TABLE 3 

J^,i'-diaminodiphcnylsuyonc dcTivalivcs 
Substitution of tbc nmino groups 




KUUBER 

or cou- 

REnJlCEUElfTS 

BAC1TS105TATIC 
COKOLVTRAnON tS 

Mc, rrs CEfrr 

4,4'-piavi??0- 
EirnrNVLSio- 
' TOSL COtTTI- 

OE.vr X 10!) 


1 

2 

Compound 

4,4'Kjiami- 

nodinhcnyl- 

suuone 

15 


/\ 

CO- 

H 

>10.0 

0.625 

<8.9 









IG 

HOjCCH.CHiCO— 

H 

>10.0 

0.G25 

<8.8 

17 

CH,(CH,).oCO— 

n 

>10.0 

0.312 

<5.4 

18 

CF,(CH.),oCHj— 

II 

>10.0 

0.312 

<5.2 

19 

CHjCO— 

H 

10.0 

2.5 

29.5 

20 

CH,(CH0j- 

H 

2.5 

0.C25 

29.0 

21 


-CH.CH=CHs 

H 

2.5 

2.5 

115.0 

22 

CH.CO— 

Same as R, 

>10.0 

1.25 

<16.7 

23 



CO— 

Same as R, 

>10.0 

0.312 

<5.7 



\n'' 






24 


NaO-CCHsCHiCO— 

Same as R, 

>10.0 

0.625 

<14.8 

25 


NaOsCCHj—S— CH.CO— 

Same as Rj 

>10.0 

0.312 

<7.0 

26 


CHr- 

Same as Rj 

>10.0 

0.312 

<3.5 

27 


CH.OH(CHOH)4C(SO,Na)— 

Same as Ri 

2.5 

0.312 

39.0 

28 


CH,C(SO,Na)— 

Same as R, 

1.25 

0.312 

61.1 










indicated reduction in activity is so slight that they actually may not be signif- 
icantly less bacteriostatic than 4,4'-diaminodiphenylsuKone. 

With the exception of compoimd 59, all of the heterocyclic analogues of 
4,4'-diaminodiphenylsulfone (table 5) are less active in vitro than the parent 
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Bubsifinco. The bacteriostatic power of manj’’ of these, however, is close to 
the of 4,4'-diaminodiphcnylsulfone (compounds 49, 50, 61, 65, 56, 58). All of 
these latter compounds arc isostcric with corresponding 4,4'-diamjnodiphenyI- 
sulfone deri\’ativcs. Of the inactive compounds, number 47 is not isosteric with 
4,4'-diaminodiphcnylsulfono. Compound 48 is not isosteric with 4,4'-diammo- 
diphcnylsulfone but its low solubility prevented a true evaluation of its bacter- 
iostatic acluity. Compounds 52, 53, 64, 57 and 58 show the effect of substitu- 
tion of the amino group on compound number 50 and its derivative compoimd 

TABLE 4 

4,4'-diaminodiphcnylsulfonc derivalives 
Kuclcar substitution in one phenyl ring 

'^R 


NCUBrc or 
couromiD 

REri^CXitENT 

1 

UACTERIOSTATIC 
IN MG. X 

Compound 

: CONCENTRATION 
’ES CENT 

4,4*-di3miiiodi* 

phenylsuUone 

4,4'-DIAlnNODX- 
PHENYLSDUONE 
COEmCIENT X 100 

29 

2-SO.NIIj 

10.0 

0.625 

8.2 

30 

2-SOiNNaCOCH, 

>10.0 

2.5 

<39.5 

31 

2— SOiNNftCOCHjCHsCH, 

5.0 

0.625 

20.0 

32 

2-SO,H 

>10.0 

0.625 

<8.2 

33 

3— SOjNH. 

2.5 

0.625 

32.0 

34 


>10.0 

0.625 

<8.2 

35 

3 — NHi 

5.0 

0.625 

13.0 

36 

2— NHj 

>10.0 

2.5 1 

<26.0 

37 

3— Cl 

>2.5 

1.25 

<57.0 

3S 

2— Cl 

5.0 

2.5 

57.0 

39 

3 — CHj 

5.0 

2.5 

52.8 

40 

2—CHj 

2.5 

1.25 

53.0 

41 

2— OH 

1.25 

0.312 

26.5 

42 

2-SOjKH., 5— CH, 

1 >10.0 

0.625 

<8.6 

43 

2_CH=N0H 

0.312 

0.625 

230.0 

44 

3— SOjNHi, 6— CH, 

2.5 

0.625 

34.0 

45 

2— NHj, 4— CH, 

>10.0 

2.5 

<28.0 

46 

2— NHj, 5— CH, 

10.0 

2.5 

28.0 


number 56. They behaved in a manner similar to the analogous derivatives of 
4 , 4'-diaminodiphenylsulf one . 

DISCUSSION 

The limited nature of this study permits only restricted generalization of the 
relation of structure to bacteriostatic activity. Maximum activity in the 
diaminodiphenylsulfone moiety seems contingent upon the presence of two para- 
oriented free amino groups. Replacement of one amino group by methyl 
(compound 7) and butyl thio (compoimd 12), or transfer of the amino group to 
the meta and possibly ortho positions (compounds 13 and 14) ^ves relatively 
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TABLE 5 

P -amino jihtnyl hcltrotyclic sut/onrs 

^so:— n 
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TAHLR r>~Conchidr<i 


^■rv5.rt pr i 
ctJKporxa j 


jmACTvitvr 


W CII,— C— X, 


! 




\ 


— C— S 
CII,— G—X 

I 

— c— s 

CII,— C— X 


/ 

\ 

c 

/ 


C— XIT, 


c— xncn=ciicii, 


( 


c— xncii, 


CII— X— CII, 

c=xn 

c — s 


HACrrtJOSTATlC 
COKCTKTKATIOS* IJ? 
itc, rr.R CEKT 

4 | 4 '’DtAUlKO- 
DiriTr->rYi> 
BULrojfc cocr- 
riCTCKT X 100 

I 

1 Compound 

nodlnlicnyl 

•ulfone 

5.0 

0 .C 25 

13.9 

5.0 

0.312 j 

7.7 

1.25 

0.626 

50.0 

0 .C 25 

0 .C 25 

110.0 


innctivc dcri\'ntivc5. j'Vlkylntion of only one amino group in compounds 18 
and 20, though confirming the desirability of ImAing both amino groups free, 
leaves enough nctivil}’ wth number 20 to suggest that this tj'pe of substitution 
may be exceptional. .tVll other amino substituted compounds, ■where stable 
under conditions of the test, (compounds 15, 16, 17, 19, 22, 23, 24, 25, 26) showed 
greatly reduced actinty. Activity docs not depend upon both rings remaining 
unsubstituted; several compounds (numbers 33, 38, 39, 40, 41, 43, 44 and 46) 
containing an additional group attached to one phenyl ring retain acti\uty. 
One phenyl group may be replaced by a hcterocj^clic ring which retains the same 
relative position of the amino and sulfonc groups. 

The isostcrcs of 4,4'-diaminodiphen3dsulfone derivatives (table 5) constitute 
a chemical group distinct from that compound. The number of this type avail- 
able for studj' is limited but the few e.xamples available suggest that thej’’ follow 
the same general trends of activity outlined above for derivatives of 4,4'- 
diaminodiphenylsulfone. Acti-vity seems incompatible ■nith acylation of the 
heteroc3'’clic amino group; acylation of compound 51 results in loss of acti'vdty 
(compoimds 52 and 53). Substitution into the heterocyclic ring (compounds 
56, 57, 58, 59) does not completely destroj'- acti'vity. Also, as noted -with 
diaminodiphenj'lsulfone derivatives, substitution of one amino group -with an 
alkyl residue (compounds 57 and 58) does not always destroy acti'vity. 

Thus it appears possible that for p-aminophenyl sulfones in general the pres- 
ence of a second unsubstituted amino group is not essential for bacteriostatic 
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acti\’ity against the tubercle bacillus, providing the substituent is an alkyl 
group. In ^^eR’ of the ready metabolism of some alkj’lamino compounds bj’’ 
biological sj^tems (13, 14, 15), however, even here actiNdty may be due to the 
corresponding free amino compound; in tliis instance the tubercle bacillus itself 
may produce the active agent. This contrasts mth the inactinty of the cor- 
responding acjdamino dcriTOtives which would not appear to be metabolired 
to the parent amino compound. 

An alternative postulation wliich would harmonize the data of this study may 
be derived from the fact that, whereas acylation destroj-s the basic nature of 
the amino group, monoalkjdation actually enhances this property. Thus, all 
the more active p-aminophenyl sulfones included in this study possess a second 
basic centre in the pam position in the second phenyl ring or in an equiralcnt 
position in a heteroc 3 'clic ring. This maj’’ be a neccssarj’’ condition for maximum 
acti^^t 5 ’' against the tubercle bacillus and would include the special case men- 
tioned above in wliich the test organism might itself produce the active com- 
pound. In this latter instance the second basic centre would become simply 
the amino group itself. 

SUMMARY 

Fifty-nine sulfone compoimds were tested in vitro for their bacteriostatic 
activity for the idrulent human tjqie tubercle bacillus H37E.V. The relationship 
between the chemical structure of these compounds and their tuberculostatic 
actiwty is discussed. 


SUMARIO 

Cincuenta y nueve compuestos de la sulfona fueron ensa 3 'ados in vitro en 
cuanto a actividad bacteriostatdtica para el bacilo tuberculoso de tipo humano 
virulento H37Ilv. Disedtese aquf la relacidn entre la composicidn qufmica de 
dichos productos y su actividad bacteriost&tica. 
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A COM^toSON OF THE EFFECT OF P-AMINO PHENYL SULFONE 

COMPOUNDS IN VITRO AND IN VIVO ON TUBERCLE BACILLP 

GUY P. YOU]MANS,= WILLLAJ^I H. FELDMAJST^ aot LEONARD DOUB* 

The testing of chemotherapeutic agents for their ability to suppress infections 
produced by M. inherculosis var. hominis in guinea pigs is laborious and time- 
consuming. The nature of the tubercle bacillus and. the course of the disease 
it produces are such that the test period must be as long as two to six months. 
Furthermore the amount of a compound necessary to administer to guinea pigs 
for this period of time frequently taxes the resources of the chemist. 

There is, therefore, an urgent need for a more rapid preliminary screening 
procedure to be used primarily for the purpose of eliminating inactive compounds. 

In vitro tests for the bacteriostatic activity of compounds against the tubercle 
bacillus have been utilized by a number of investigators. Many of these experi- 
ments, however, have been done \mder conditions which would tend to mask 
the bacteriostatic activity of the substances being tested. Furthermore no 
tests have been done on a closely related series of chemical compounds of demon- 
strated activity in suppressing experimental tuberculosis in laboratory animals. 
There is, therefore, no clear-cut evidence that an in vitro screening procedure 
would serve the primary purpose of eliminating compounds inactive against 
the tubercle bacUlus, although this procedure has been recommended for the 
testing of chemotherapeutic agents for other bacteria (1). 

The development by Youmans (2) of a rapid and reasonably accurate in vitro 
bacteriostatic testing method, rising subsurface growth of virulent human type 
tubercle bacUh imder conditions which favor the action of the substances being 
tested, furnished an opportunity to determine the validity of a preliminary in 
vitro procedme by a comparison with the extensive in vivo tests carried out by 
Feldman and his coworkers (3 to 6). 

The compounds reported in this paper have been purposely limited to the 
p-aminophenyl sulfones since many of these compounds are effective in suppress- 
ing experimental tuberculosis in guinea pigs. This furnished an opportunity 
to determine the relationship between in vitro and in vivo bacteriostatic tests 
with virulent human type tubercle bacilli. 

METHODS 

The method for testing, in vitro, the bacteriostatic activity of the compounds 
against virulent human type tubercle bacilli has been previously described (2). 
Only those compounds which inhibited subsurface growth of the tubercle bacillus 

i This work was aided by a research grant from Parke, Davis and Company, Detroit, 
Michigan. 

* The Department of Bacteriology, Northwestern University Medical School, Chicago, 
Illinois. 

* The Institute of Experimental Medicine, Mayo Foundation, Rochester, Minnesota. 

* The Research Laboratories, Parke, Davis and Company, Detroit, Michigan. 
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TABLE 1 

The effect in vitro and in vivo of p-amino phenyl suJfonc compoun’'^ 

M. tuberculosis ' \ 


NtnfBER or 
courouND 


ACTIO>; IK 
^^T»0 


M-l 

Sodium 4,4'-diaminodiphrnyl8ulfonc-X,N'-di- 
(dide.vtroso sulfonate)* * * § 

+ 

4* 

M-3 

4,4'-diamino-2-acotylsulf.amyl diphenyl sulfonej 

+ 

— 

M-4 

4-Amino-4'-dodec.'inoylamino diphenyl sulfono 

— 

— 

]\I-5 

4 -Amino-4 '-succinylnniino diphenyl sulfonej 

+ 

4* 

M-6 

4-Aminophenyl-5'-amino-2'-pyridyl sulfone 

4* 

— 

M-7 

4,4'-bis suceinylnmino diphenyl sulfone 

— 

— 

M-8 

4,4'-diaminodiphenylBulfonc 

+ 

+ 

M-IO 

4-Amino-^} '-propylamine diphenyl sulfone 

+ 

4* 

M-11 

4-(2",5"-Dimcthyl-N-pyrryl)-4'-succinylamino 
diplienylj sulfone 



lvI.12 

2,4'-Diamino-5'-thin2olyl phenyl Bulfonc§ 

+ 

+ 

M.13 

4,4'-Dinmino-3-methyl diphenyl sulfone 

+ 

4“ 

M-14 

4,4'-bis (thiodiglycolylnmino) diphenyl sulfone 

— 

*- 

M-16 

4-Amino-4'-nicotinylamino diphenyl sulfone 

+ 

+ 

M-21 

4-Aminophenyl-2'-amino-4 '-methyl -5'-thiazolyl 
sulfone 

4- 

+ 

M-22 

4-Aminophenyl-2'-amino-5'-thiodiazolyl sulfone 

+ 

— 

M-23 

4,4'-Diaminodiphenylsulfo.\idet 


+ 

lM-24 

4,4'-Diamino benzilt 

4“ 

+ 

]\I-25 

4,4'-Dinmino-2-proplonylsulfamyl diphenyl 
sulfonej 

+ 


M-26 

4-.4minophcnyl-2'-acotylnmino-5'-thinzolyl 

sulfono 


+ 

M-32 

4-Aminophenyl-2'-amino-3'-mcthyl-Ai»-thiazo- 

lonyl-S'-sulfone 

+ 

+ 

i 

jM-34 

4-Aminophenyl-2'-meth5damino-4'-methyl-5'- 
thiazol 5 d sulfone 

+ 


iM-37 

4-Aminophen}’l-2'-allylamino-4 '-methyl -5'- 
thiazolyl sulfone 

4- 


M-38 

4-Aminophenyl-2'-nitro-5'-thienyl sulfone 

4~ 

— 

lM-39 

4,4'-Dianiino-2-chloro diphenyl sulfone 

+ 

— 

M-40 

2,4,4'-Trianiino diphenyl sulfone 

— 

— 

M-44 

4-Aminophenyl-2'-nicotinj'lamino-5'-thiazolyI 

sulfone 

— 


M-45 

4-Aminophenyl-2'-(4"-aminobenz3mido)-5'- 
thiazolsd sulfone 



M-49 

4-Aminophenyl-2'-amino-5-pyridjd sulfone 

+ 

+ 

M-52 

4-Aniino-4'-allylamino diphenyl sulfone 

+ 

-f 

X-1 

4-Amino-4'-n-butjdthio diphenyl sulfone 

— 

— 

X-2 

4,4'-bis n-butylthio diphenyl sulfone 

— 

— 

X-3 

4,4'-bis methjdamino diphenj'l sulfone 

— 

+ 

X-4 

Sodium 4 , 4-diaminodiphenylsulfone-N , N'-di 
(formaldehj^de sulfoxjdate)|| 

+ 

+ 


* Promin. 

t These compounds though not sulfones bear sufficient structural resemblance to that 
type to justify inclusion here. 

J These compounds tested as the sodium salts. 

§ Promizole. 

II Diasone. 
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in conccntmtions of 10.0 mg. per cent or less were considered active. The in 
clicmothcmpeulic tests were carried out in guinea pigs as recommended by 
Fcldm.an and Hinshaw (7), and were based on surrival time and the amount of 
parcncln-mnl tuberculosis in spleen, liver and lungs, A compound was con- 
sidered active m fiVo against tubercle bacilli when definitive results indicative 
of deterrent action were obscn’cd in at least 4 out of 0 infected animals. Sbe 
was the minimal number of animals used in the preliminar}' screening tests. 
The JI37Rv stmin of .if. lubcrculo&is var. hominis was used for both the in vitro 
and in vivo tests. 


nnsTjLTs 

Tlic results obtained both in vitro and in vivo arc given in table 1. No attempt 
was made to indicate the degree of activit}' cither in vitro or in vivo, since, so 
far as we have been able to determine, there is frequently no quantitative 
rcLntionship between the two. 

,\n e.'mmination of table 1 shows that \rith 22 of the 33 compounds a corre- 
lation exists between the in vivo and in vitro tests. That is, both tests were 
either positive or negative for the s.amc compound. Of the 11 remaining com- 
poimds, S were bacteriostatic in vitro but were inefTectivc in vivo. Only 3 of the 
compounds wore active in vivo but inactive in vitro. 

DISCUSSION 

iVliitc, Bratton, Litchfield and hlarehall (1), in a study of the efifect of 126 
compounds in vitro and in vivo on j3-hemolji;ic streptococci, found that no com- 
pound was effective in vivo if it was inactive in vitro unless it was a compound 
that could be decomposed in vivo to a compound that would be active in vitro. 
Furthermore, many compounds active in vitro were inactive in vivo. 

The data given in table 1 show that the same generalizations hold for the 
effect of the sulfones on iff. tuberculosis in vivo and in vitro. Only 3 compounds 
that were active in vivo were inactive in vitro (M-23, M-26, X-3). Compound 
TkI-23 is capable of being oxidized in the bodj' to 4,4'-diaminodiphen3'lsulfone; 
]M-26 can be hj'drolyzed to the active compound M-12; and X-3 can be de- 
methj'lated to 4,4'-diaminodiphenj'lsulfoDe. 

Eight compounds active in vitro were inactive in vivo. All substances active 
in vitro will not necessarily be active chemotherapeutic agents in vivo, since one 
or more of the following factors maj' operate to prevent their acti\dty. (1 ) Lack 
of absorption or too rapid excretion may result in too low a concentration in 
the body to give therapeutic results. (2) The toxicity of the drug may be too 
great. (S) The drug may be rapidly conjugated or destroyed in the body. 
(4) The compound may be inactivated by body fluids or tissues. 

The results indicate that the preliminarj’- in vitro testing for bacteriostatic 
activity, if the results are properly evaluated, may be of value for the elimination 
of inactive compounds. It should be emphasized, however, that the in vitro 
tests should be conducted imder conditions that favor the bacteriostatic action 
of the compound. A synthetic medium should be used since a complex highly 
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nutrient medium may contain substances which antagonize or inactivate the 
test substance, or gro^vth of the organism may be so stimulated that slight 
bacteriostatic acti^^ty of a compound Mill be obscured. Furthermore, since 
the bacteriostatic activity of many substances is inverselj’’ proportional to the 
number of organisms present, a uniform, rclativel}’^ small inoculum of tubercle 
bacilli should be emploj^ed. The importance of the above factors in conducting 
in vitro bacteriostatic tests has been demonstrated in investigations on the mode 
of action of the sulfonamides (8). 

Since all compounds active in vivo were also active in vitro unless they could 
be decomposed in vivo to compounds that would be active in vitro the results 
also support the thesis that the sulfonc drugs act directly upon the bacterial 
organism when suppressing experimental infections caused b}' M. hiberculosis. 

SUXntARY 

Tliirty-three sulfonc tj^e compounds M'ere tested in vitro for their bacter- 
iostatic acti\’ity against virulent human tjTie tubercle bacilli and also in vivo, 
using the same \nrulent strain of tubercle bacillus, for their ability to suppress 
experimental tuberculosis in the guinea pig. All compounds that were effective 
in vivo were also bacteriostatic in vitro, except for 3 compounds that could be 
decomposed in vivo to compounds that would be active in vitro. 

Eight compounds were active in vitro but M’ere inactive in vivo. 

The significance of these results is discussed. 

SUMABIO 

A 33 compuestos del tipo de la sulfona se les comprobd in vitro en cuanto a su 
actividad bacteriostdtica contra los bacilos tuberculosos de tipo humano viru- 
lento, y tambidn in vivo, usando la misma cepa virulenta del bacUo, en cuanto 
a su capacidad para suprimir la tuberculosis experimental en el cobayo. Todos 
los compuestos que resultaron eficaces in vivo fueron tambidn bacteriostdticos 
in vitro, salvo por 3 que podlan descomponerse in vivo en compuestos activos 
in vitro. 

Ocho compuestos mostrdronse activos in vitro, pero inactivos in vivo. 

Disciitese la importancia de estos resultados. 
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^ ^ANTIMONY COMPOUNDS IN TUBERCULOSISi-a 
Their Effect on Experimental Tuberculosis in Guinea Pigs • 

HARRY M. ROSE, ALFRED GELLHORN and JAMES T. CULBERTSON 

In a group of Puerto Rican patients suffering from Bancroftian filariasis, 
who were treated with large doses of an organic antimonial compound, neosti- 
bosan (1), one patient, aged 20, developed moderately advanced pulmonary tu- 
berculosis with a positive sputum a few W'eeks after completing a course of ther- 
apy in which 9.4 g. of the drug were given intravenously over a period of fifty-four 
days. Since the incidence of pulmonary tuberculosis is high in Puerto Rico the 
onset of the disease in this patient may well have been merely coincidental with 
the administration of antimony; but the possibility that the drug might have 
exercised a deleterious effect upon a preexisting quiescent tuberculous infection 
had also to be considered. 

Napier (2), who has had a wide experience with antimonial drugs in the treat- 
ment of leislunaniasis, states that he has frequently observed a detrimental 
action of antimony in phthisis and makes the following comment: “There is 
one disease in which antimony seems to exert a malign influence, namely, pul- 
monaiy tuberculosis. We have frequently observed that, when kala-azar and 
pulmonary tuberculosis co-exist, antimony has little or no effect on the symp- 
toms — fever and splenic enlargement — and that, on the other hand, the lung 
lesions undergo rapid extension w'hen antimony is given.” Other investigators, 
however, have failed to note similar harmful results of antimonial treatment, and 
indeed Struthers (3), employing neostibosan extensively for the treatment of 
kala-azar among Chinese, has reported that those patients with tuberculosis 
of the lungs improve, as a rule, W'hen given organic preparations of antimony. 
Unfortunately, the literature does not contain any other references of note which 
bear on this problem, and it is astom’shing to discover that no adequate experi- 
mental observations on the effect of antimonial compounds on tuberculosis 
have hitherto been published. Since the only effective method of therapy in 
Bancroftian filariasis Imown at the present time consists of the very intensive 
administration of antimonial drugs, especially neostibosan, it seemed worth while 
to conduct a controlled study in order to observe whether these drugs actually 
do significantly modify a tuberculous infection in the experimental animal, and 
in this way possibly to determine whether such therapy may be potentially 
hazardous to the individual suffering from latent or manifest pulmonary tuber- 
culosis. 

EXPERIMENTAI, 

Twenty-eight guinea pigs were infected with tubercle bacilli by the subcu- 
taneous inoculation of 1 mg. (wet weight) of strain H37, suspended in nutrient 

From the Departments of Medicine, Pharmacology and Bacteriology, Columbia Uni- 
versity, New York, New York. 

* The work described in this paper was done in part under a contract, recommended by 
the Committee on Medical Research, between the OfiBce of Scientific Research and Develop- 
ment and the College of Physicians and Surgeons, Columbia University. 
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broth, into the right groin. Twenty-nine diiys .iftcr infection, 20 of the animals 
were divided into four treatment groups, each of 5 animal';, while the remaining 
8 guinea pigs were sot aside ns untreated controls. Each group of 5 infected 
animals was treated with a different antimonial dnig, and the same dnig was 
simultaneously administered to 5 normal uninfected g\unca pigs. 

The drugs employed included two tcrvalcnt compounds — anthiomaline 
(Specia) and fuadin (IVinthrop) — and two quinquevalont compounds — neostam 
(Burroughs Wellcome) and ncostibosan (Winthrop). Injections were made 
once daily bj’ the intraperitoneal route. All of the animals were weighed each 
day and the amount of the drug to be given was calculated accordingly, so that 
a constant daily dose in terms of milligrams of dnig per kilogram of body weight 
was maintained for each compound. These doses were as follows: anthiomaline 
40 mg. per kilo; fuadin 60 mg. per kilo; neostam CO rag. per kilo; and ncostibos.an 
100 mg. per kilo. Anthiomaline and fuadin were administered in solution as 
furnished by the manufacturers', neostam and ncostibosan, supplied in theform 
of powder, were freshly dissolved in sterile distilled water before injection. The 

TABLE 1 


Percentages of drug solutions, the antimony content of (he drugs and (he amounts of drug 
and anltmon!/ per milliliter of the solutions 



rUL CXKT pitcc IK 
sotimoK 

rtn CENT AXTXMONT ’ 
IK DECO 

r>OKt or DECO 

rXE lO. XK CEAUS 

dose or jiNTnrosv 
rrx uu IS csabs 

Anthiomaline 

0.0 

16.5 

.060 

.010 

Fuadin 

6.3 

13.5 

.063 


Neostam 

5.0 

30.0 

.050 


Ncostibosan 

6.0 

•10.0 

1 .060 

1 .024 


percentages of the drug solutions, the antimony content of the drugs, and the 
amounts of drug and antimony per milliliter of the solutions are given in table 1. 

Injections were made for a period of twenty-one daj's, during which time any 
animals that died were autopsied and the findings noted. At the end of the three 
weeks of treatment, fifty days after infection, all of the sun'i\Tng tuberculous 
guinea pigs were sacrificed and careful^’- examined with particular reference to 
the state of the inguinal lymph nodes proximal to the site of injection, the retro- 
peritoneal bunph nodes, the liver, the spleen and the lungs. The degree of in- 
volvement of these stnictures in regard to their size, the number of lesions and 
the amount of caseation was estimated grossb'' and recorded either as negative 
(0), slight (1), moderate (2), marked (3) or very marked (4). At the same time 
specimens of tissue were removed from the liver and the lungs of each animal to 
be analyzed for antimony. 


RESULTS 

Drug-treated normal gumea pigs: All normal guinea pigs treated for three weeks 
with the four antimonial compounds tolerated the treatment well with the ex- 
ception of one of the 6 that received anthiomaline. This animal lost weight and 
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became obviousl}' ill on the sixteenth day of therap y and died shortl y afterward, 
apparently from the effects of the_drug. The remaining guinea pigs continued 
to app ear health^’-, retained their appetites and mbi£~ or~tEem~^ined~l\"eight. 
From these results it seems reasonable to conclude that, wth the~possible 

TABLE 2 


Tuberculous involvement at autopsy 


DST70 

ANIMAL 

NUMBER 

REGIONAL 

LYMPB 

NODES 

SETBOPERX- 

TONEAL 

LYMPH 

NODES 

LI\XE 

SPLEEN 

LUNGS 

TOTAL 

SCORE 

GROUP 

AVESAGE 

Anthiomaline 

153 

3 

3 

4 

4 

0 

14“ 



151 

3 

3 

3 

4 

4 

171- 



156 

3 

3 

4 

4 

4 

18 

15.2 


157 

3 

3 

4 

4 


15 



173 

3 

2 

3 

3 

■1 

12 


Fuadin 

15S 

2 

2 

4 

3 

1 

12 



159 

2 

2 

2 

1 

1 

8 



160 

2 


2 

2 

1 

8 

10.8 


161 

2 


4 

4 

3 

16 



162 

2 


3 

3 

1 

10 


Neostam 

164 

1 

mm 

4 

4 

2 

n 



165 

1 


2 

1 

3 




166 

2 


4 

4 

2 

13 

11.4 


167 

1 


4 

4 

2 

12 



174 

2 

■■ 

4 

3 

2 

12 


Neostibosan 

168 

2 

2 

4 

4 

3 

15 



169 

1 

1 

1 

3 

1 

7 



170 

0 

0 

2 

1 

0 

3» 

9.2 


171 

3 


0 

2 


9 



172 

2 


4 

4 


12 


Control 

175 

2 


4 

4 

3 

14 



176 

2 


4 

4 

1 

14 



177 

4 


4 

4 

2 

16 



178 

2 


4 

3 

0 

10 

15.4 


179 

4 

3 

4 

4 

3 

18 



ISO 

4 

3 

4 

4 

3 

18 



181 

4 

4 

4 

4 

3 

19 



182 

3 

3 

3 

4 

1 

14 



a = Animal died on seventh day of treatment, 
b = Animal died on nineteenth day of treatment, 
c = Animal died on eleventh day of treatment. 


exception of anthiomaline, the doses of the drugs that were chosen for admin- 
istration were well ndthin the limits of tolerance. 

Drug-treated tuhercidous guinea pigs: The tuberculous guinea pigs clinically 
tolerated the antimonial treatment somewhat less well than did the normal 
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animals. The majority of them lost moderate amounts of weight, exhibited a 
diminished appetite and became rather listless and apathetic. Two guinea pigs 
died during the course of therapy with anthioraaline, presuraablj’’ because of 
toxic effects of the drug, on the seventh and nineteenth da3'’s of treatment, re- 
spectivelj'. A third animal, treated with ncostibosan, died on the eleventh daj’’, 
apparently from an intercurrent infection. 

None of the S control animals died during the period of obsen^ation, and all 
of them remained clinically in good general condition despite the infection. 

TABLE 3 


Tissue analyses for antimony 


DRUG 

ANTMAt 

COSE 

ANn- 

UQKY 

rcR 

KILO 
TER DAV 

TOTAL 
WC, AKn- 
VO>fY 
iJiJtCTEC 

uc* ak- 
TTVoynf 
rr.R o. 
two 

AVER- 
ACC 
AKTt* 
liONY 
TER O. 
LtJKO 

UO. AK- 
TIUOSY 
TER C 
UVER 

A\TR- 
ACC UO. 
ANn- 
uns’Y 
rr.i c. 

LI\TR 

MC. AKTOiornr 
TER C. LCN'O 

MC. ASTTUOKT 
TER c. uytt 

MG. ANTlMONnf 
XNXCCTEO TER 
C. BODY wcicirt 
rCR DAY 

wo. AKnUOST 
IK/lCTtO TER 
0. BODY WCICET 
rCR DAY 

Antbiomalino 

154 

6.6 

51.5 



.031 





16G 

6.6 

72.3 

.001 


.013 

.019 

0.15 

2.9 


157 

6.6 

03.1 

.001 

.001 

.011 





173 

6.6 

47.4 

.001 


.010 




Fuadin 

158 

m 

9S.0 

.002 







159 

HI 

56.7 

.002 


ESI 





ICO 

wm 

76.0 

.002 

.002 

.034 

.023 

0.25 

2.8 


161 

8.1 

75.2 



.010 





162 

HI 

09.2 

.002 


.021 




Neostam . 

H 


159.8 

.008 


.047 






■faBi 

201.6 

.009 


.069 





166 

18.0 

128.6 


.008 

.038 

.062 

0.45 

3.4 


167 

18.0 

179.6 

.008 


.075 





174 

18.0 

120.6 

.007 


.083 




Neostibosan 

168 


379.7 



.538 


■■ 



IG9 

40.0 

395.0 

.064 

.053 

.494 

.511 


12.8 


171 


356.6 



.555 


■■■ 



172 


234.0 

H 


.470 


■i 



The necropsy findings in both the treated and the control groups are presented 
in table 2, according to the method previously described. The scores of involve- 
ment of the regional lymph nodes, the retroperitoneal Ijnnph nodes, the liver, 
the spleen and the lungs were totalled for each animal. From these totals the 
average score for each group was calculated. It will be seen at once that the 
extent of the tuberculous disease in the four groups of guinea pigs treated with 
antimonial compounds in no case exceeded that seen in the control animals. 
Indeed, the disease w’as found to be significantly less extensive, on the average, 
in the groups treated vdth fuadin, neostam and neostibosan, suggesting that 
these drugs had actually exercised a slightly beneficial effect on the course of the 
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infection. Tho doproo of tuberculous involvcnicnt in the animals given anthio- 
rnnlino was almost identical with that obscn'cd in the controls. 

Aulmonp content of the lungs and livers of drug-treated tuberculous guinea pigs: 
Tlie anah-scs for .antimony on specimens of lung and liver removed from the drug- 
Irc.atcd animals at tho time of necropsy were performed using a modifieation of 
the method described by Maren (4). Table 3 presents the milligrams of anti- 
mony injected per kilogram of body weight, tho total milligrams of antimony 
injected into each animal, and the tissue antimony determinations expressed 
os concent nations of antimony per gram of lung and per gram of liver. The 
last two columns of the table show the ratios of the average antimony concen- 
tmtion.s in tho lung and liver to the daily doses of antimonj’’ injected per gram of 
body weight. The absolute values of the tissue antimony concentrations are 
revealing. As c.an be seen, the antimony levels in the lungs arc lowest ■with the 
tera'.alcnt antimonials, anthiomalinc and fuadin, somewhat greater in the experi- 
ments with neoslam, and relatively large in the animals receiving ncostibosan; 
however, in every ease the antimony concentration in the lungs is extremely 
Email when compared with the total amount of antimony administered. The 
concent rations of antimon}' in the liver are very much higher than the antimony 
concentrations in the lung in all instances. As in the c.ase of the lungs, the anti- 
inony concentration is greatest in the ncostibosan e.xperimcnts, lowest following 
the administration of anthiomalinc and fuadin, and intermediate for neostam. 
The values relating the antimony concentrations in the lungs and liver to the 
dail}' doses of antimony injected were calculated in order to compare the degree 
of antimonj* cumulation of the four drugs. They indicate that the injection of 
neostibos.an was accompanied bj* a retention of antimonj* which was proportion- 
allj* four times as great as that obtained with any of the other three drugs. 

DISCUSSION 

The results obtained under the conditions of this experiment indicate that 
the administration of anthiomaline, fu.adin, neostam and neostibosan to guinea 
pigs suffering from tuberculosis docs not unfavorably modify the course of the 
disease in these animals. On the contrarj*, fu.adin, neostam and neostibosan 
apparentlj* have a slight but definite restraining influence on the infection. 

If antimony itself exerted a deleterious effect on the tuberculous process, then 
one would expect such an effect to be caused most readily by neostibosan, ad- 
ministration of which results in high tissue concentrations of antimony. But it 
was found that the average extent of the disease in animals treated with tins 
drug w*as the least of any of the groups studied. In fact, the circumstances 
suggest the possibility that the beneficial action of neostibosan, w'liich was the 
greatest of any of the dings tested, maj* be related to these high tissue concen- 
trations of antimony. 

It is difficult to reconcile these experimental findings with Napier’s remarks 
on the fatal combination of pulmonary tuberculosis and antimonial therapy, 
although it must be borne in mind that other investigators have not confirmed 
Napier’s clinical observations. It is quite possible that in patients who are 
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suffering from the advanced stages of a severe vrasting disease, such as kala-azar, 
and who develop a concomitant tuberculous infection of the lungs, the admin- 
istration of compounds of antimony, ndth the attendant side-reactions they ma}'^ 
produce — such as anorexia, nausea and vomiting, among others — may worsen 
the prognosis. But this does not necessarilj'- mean that an imfavorable issue 
should be specifically attributed to the action of antimony. 

Our own experience in the treatment of nearly 100 cases of filariasis (5) noth 
large doses of several antimonial compounds indicates that, on the whole, these 
drugs are very well tolerated. Our cases were all native Puerto Ricans, treated 
in an environment where pulmonary tuberculosis is much more prevalent than 
m the continental United States. Yet only one of these patients developed 
clinical manifestations of the disease which had an}’’ temporal relationship to the 
administration of the drug, and this was probably a coincidence of events. 
Moreover, one indi\ddual vdth X-ray evidence of minimal pulmonary tubercu- 
losis endured intensive antimony therapj’’ without an}’’ untoward incident. 
These observations, together with the experimental findings here presented, lead 
us to conclude that antimony therapy per se probably does not exercise an un- 
favorable influence on a tuberculous infection. 

SUJIMARV 

Tuberculous guinea pigs were treated intensively with the antimony com- 
poimds anthiomaline, fuadin, neostam and neostibosan. The results indicated 
that antimony, thus administered, did not exert any deleterious effect on the 
course of the tuberculous infection in these animals. 

STOIARIO 

A cobayos tuberculoses se les tratd intensamente con los compuestos anti- 
moniales: antiomalina, fuadina, neostam y neostibosdn, indicando los resultados 
que el antimonio, administrado en esta fonna, no ejerce efecto nocivo sobre la 
evolucidn de la infeccidn tuberculosa en dichos animales. 

The authors wish to express their gratitude to Miss Elizabeth Pearce for technical 
assistance. 

REFERENCES 

(1) a. Culbertson, J. T., Rose, H. M., and Oliver-Gonzalez, Jose: Chemotherapy of 
human filariasis by the administration of neostibosan. Am. J. Trop. Med., 1945, 
S5, 271. 

b. Culbertson, J. T., Rose, H. M., and Oh-vtir-Gonzalez, Jose; The chemother.apy 

of human filariasis by the administration of neostibosan: Second report, Am. J- 
Trop, Med., 1945, £5, 403. 

c. Culbertson, J. T., Rose, H. M., and Oliver-Gonzalez, Jose: Chemotherapy of 

filariasis due to Wtichereria Bancrofti with neostibosan. Am. J. Hj'g., in press. 

/ (2) Napier, L. E.; Pulmonary tuberculosis and kala-azar; A fatal combination, Indian 

M. Gaz., 1937, 7S, 242. 

(3) Struthers, E. B.; Neostibosan in the treatment of kala-azar, Cliinese M. J., 1931, 

4B, 1 . 

(4) Maren, T. H. : The microdetermination of antimony. Bull. Johns Hopkins Hosp., 1945, 

77, 338. 

(5) Unpublished data. 



PASSIVE TRANSFER OF LOCAL ALLERGIC HYPERSENSITIVE- 
NESS TO TUBERCULINi'2 

H. J. CORPER AND RAY E. STONER 

Within the past decade, the specific immunological and specific allergic phases 
of tuberculosis have been resolved into separate entities and have shown them- 
selves insusceptible of passive transfer by means of the whole blood or any of 
its parts into normal recipient animals. On the other hand, tuberculin (tuber- 
culoprotein), though of value for determining the existence of allergic h}T)er- 
sensitiveness to tuberculin, was found not to be liberated by the tubercle bacillus 
in vivo, nor to pla 3 ’’ anj’’ part in the animal or human economy in the manifes- 
tations of specific tuberculo-immunity nor in the specific tuberculo-aUergy as it 
existed normally in tuberculous man or animals (1). 

In 1940 (2), it was recorded that maximum growth of human tubercle bacilli 
occurs wdthin two to three months on a simple synthetic nonprotein medium, 
w'hile tuberculoprotein liberation into the medium takes place mainly after maxi- 
mum growth is attained (3). These (4,5) and other prior observations led to 
the conclusion that tuberculin (tuberculoprotein) is a product of m vitro autolysis 
of tubercle bacilli — a product of enzjmatic action. In 1943 (6), it was noted 
that there are four independent biological reactions to tubercle bacilli and their 
natural products which are important in the evaluation of tuberculosis. These 
are specific tuberculo-immunity, specific tuberculo-bacillary allergy, specific 
tuberculin allergj’’, and tuberculoprotein (tuberculin) anaphylaxis. Tuber- 
culoprotein (tuberculin) anaphjdactic hypersensitiveness is produced by tuber- 
culoprotein (tuberculin), and lethal anaphylactic shock results from an intra- 
venous injection of tuberculin two to three weeks after sensitization. Proper 
intravenous injections of tuberculoprotein (tuberculin) suffice to immunize 
against a lethal tuberculoprotein (tuberculin) anaphylactic shock. Passive 
transfer of citrated blood of tuberculin immune guinea pigs to normal animals 
prevents tuberculoprotein (tuberculin) sensitization to tuberculin anaphylactic 
shock. Passive transfer of citrated whole blood of immune or anaphjdactic 
h 3 T)ersensitive guinea pigs with or without the addition of tuberculoprotein 
(tuberculin) failed to protect tuberculin hypersensitive guinea pigs from the 
effects of the lethal tuberculin anaph 3 ’’lactic shock. It was noted earlier (7, 8) 
that bacillar 3 '' sensitized or tuberculous animals do not respond to an injection of 
tuberculoprotein after an appropriate incubation period by an acute anaph 3 dac- 
tic shock reaction but do reveal a protracted allergic intoxication with fatal 
issue to a suitable amount of tuberculoprotein. Tuberculoprotein sensitized 
guinea pigs do not develop an acute (anaph 3 ’-lactic) shock after the injection of 
washed 3 ''oung tubercle bacilli, wliile bacillar 3 '' sensitized and tuberculous (aller- 
gic) animals succumb to these injections. 

1 From the Research Department, National Jewish Hospital, Denver, Colorado. 

® This investigation was aided by a gift from Morton May in memoiy of Florence G. 
May. 
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In 1942 ( 9 ) it was noted that tuberculo-anaphylactic hypersensitiveness in 
mother guinea pigs produced by tuberculoprotein is regularly transferred to 
offspring bom for over a year after sensitization of the mother. Tuberculo- 
anaph5dactic hj^persensitiveness is not produced by tubercle bacilli or by tuber- 
culosis. Tuberculo-allergic hj'persensitiveness in tuberculous mother guinea 
pigs, produced by small infecting amounts of virulent human tubercle bacilli, 
is not transferred to the offspring. 

An attempt ( 10 ) to desensitize tuberculo-bacillaiy allergic hypersensitive 
guinea pigs by means of enable a'V’irulent tubercle bacilli resulted rather in an 
accentuation of the allergic h3'persensitivenes3. Heat-killed tubercle bacilli 
also were of no value so far as desensitization was concerned. In other tests 
with the offspring of hea\dly infected mothers (11), it was found that they do not 
develop any discernible specific tuberculo-allergic hypersensitiveness as tested 
by the skin tuberculin test. Even the administration of relatively large amounts 
of viable avimlent human tubercle bacilli given to mother guinea pigs and 
producing in them a definite specific tuberculo-allergic hiTJersensitiveness to 
tuberculin produces no e^ddence of transfer of the hj^jersensitiveness to the 
offspring. 

In a recent phagocytic cell study ( 12 ), it was fotmd that tuberculin (tuber- 
culoprotein) is relatively innocuous to the phagocytic cells from normal guinea 
pigs, as measured bj*- the phagocidosis of Staphylococcus aureus or human tubercle 
bacilli, and that it depresses the phagocytic blood cells of allergically’ tuberculin 
hypersensitive, anaphylacticall}' tuberculin h3T)ersensitive or tuberculous guinea 
pigs. This depression of phagoc3’tosis is accentuated markedly if the allergi- 
cally tuberculin h 3 T 3 ersensitive or anaph3dactically tuberculin h3’persensitive 
guinea pigs have been treated previously with tuberculin or heat-killed tubercle 
bacilli. The depression of phagoc3d;ic activity of the phagoc3i;ic blood cells 
from allergically tuberculin hypersensitive, anaphylactically tuberculin h3’p6r‘ 
sensitive or tuberculous guinea pigs, untreated or treated vdth tuberculin, does 
not appear to be of the nature of a true immunization or desensitization but 
rather one of accentuated or cumulative tuberculin toxicit3’- in the h3T3ersensi- 
tive aninals. The phagocytic blood cells from specifically immune, allergically 
tuberculin h3'persensitive, anaph3’-Iactically h3TDersensitive or tuberculous guinea 
pigs phagoc3t.ize viable human tubercle bacilli equally well as do the phagoc3dic 
cells obtained from normal guinea pigs. The bone marrow cells from allergi- 
cally tuberculin h3q)ersensitive, anaph3dacticall3'- tuberculin h3T3ersensitiye or 
tuberculous guinea pigs, whether from animals untreated or treated with tuber- 
culin or heat-killed tubercle bacilli, reA’^ealed no appreciable difference as a result 
of contact udth tuberculin when determined by the stained dead-cell teclmique. 

In elaboration of the previous attempts to transfer specific tuberculo-immunity 
and specific tuberculin allerg3’- in 1945 ( 13 ), it was reported that specific tuber- 
culosis immunit3' produced 63'’ means of the injection of viable avirulent tubercle 
bacilli is not transferred perceptibl3’' to normal recipient guinea pigs by the in- 
jection of citrated whole blood from the donors one month and two months 
after vaccination, when the specific immimity is welt developed. Likewise, 
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specific allergic lajTiersensitiveness to tuberculia is not transferred by means of 
the intravenous injection of citrated whole blood from the allergic hypersensitive 
donors to normal recipient guinea pigs. 

However, in spite of all these negative attempts to transfer the tuberculo- 
(tuberculin) allergic hypersensitiveness, Chase (14) records successful transfer of 
cutaneous hypersensitivity to tuberculin using the method previously found 
successful by Landsteiner and Chase (15) for simple compoimds (picryl chloride) 
by using conjugates and obtaining peritoneal exudates vdth killed tubercle bacilli, 
the entire procedure being rather involved and susceptible of varied interpre- 
tation. Definite results were obtained with acylchloride, 0-chlorobenzoyl 
chloride and citraconic anhydride ; and the scratch test was used. The cutaneous 
sensitivity to tuberculin was produced by exudate cells from guinea pigs sensi- 
tized b 3 ' giidng killed tubercle bacilli in paraflm oil and vaseline. The exudate 
cells were obtained after injecting 28 cc. of paraffin oil intraperitoneally and the 
washings made with heparinized Tjo-ode solution containing gelatin or normal 
guinea pig serum. The tests were performed with OT in some form or at times 
vdth the large molecular variety of tuberculin ; and these were employed in the 
highest concentration that produced no reactions, or only trivial ones, in the 
untreated control animals (a poor basis from which to begin because of the close 
approximation of nonspecificity to specificity m this range). In addition, the 
tuberculin tests in these relatively large amounts were repeated, and after the 
fifth day the controls began to exhibit an active sensitization to the broth control 
medium. In addition to e.xudate cells from the peritoneal cavity, cells from the 
spleen or lymph nodes were found capable of transferring hypersensitiveness 
to Old Tuberculin. The brief duration of sensitivity and the activity of cehs 
from peritoneal exudates, spleen and lymph nodes are clained to parallel the 
experiences in the transfer of drug allergy. 

It was not the purpose of the following study to pursue further the attempt to 
transfer tuberculo-(tuberculin) allergic hypersensitiveness passively. Rather, 
we wished to obtain further evidence as to whether any local phenomenon could 
be produced by various waj's to suggest that such possibilities existed, and 
whether it might be possible to utilize such infoimation for practical purposes 
to discern the presence of tubercuIo-(tuberculm) allergic h 3 T)ersensitiveness in the 
human being which could obviate immediate or direct test on the individual 
himself such as is performed with the present tuberculin tests. It now appears 
to have been established sufficientlj^ from extensive experimental tests performed 
by us, that a pure tuberculin (tuberculoprotein) or an autolytic tuberculin given 
in large amounts to animals will not induce tuberculo-allergic hypersensitiveness 
to tuberculin when using reasonable specific test amounts and bj’’ performing a 
proper type of test for this purpose to avoid the occurrence of nonspecific border- 
line reactions. 

In the first experiment, a group of 6 normal guinea pigs was used as controls 
and a similar group of 6 tuberculo-allergic guinea pigs was made aller^cally 
hj^persensitive to tuberculin by the Saenz method (16) of injecting subcuta- 
neously 1 mg. of heat-killed human tubercle bacilli suspended in 0.1 cc. of min- 
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oral oil one month prior to the intracutancous tests which were then given to 
both sets of animals. After careful shaving and cleansing of the abdomen, 
each guinea pig was given the following five intracutancous injections at five 
different sites: site 1: 0.001 mg. of tubcrculoprotcin in 0.1 cc. solution as allergic 
(tuberculin) hypersensitive test; site S: 0.1 cc. of citrated wliole blood from 
guinea pigs allergically h 3 T)crsensitive to tuberculin (donors sensitized by the 
injection of heat-killed bacilli in oil one month prior to obtaining the blood); 
site S: 0.1 cc. of citrated whole blood from guinea pigs allergically hj^persensitive 
to tuberculin (donors sensitized with heat-killed bacilli in oil to which was 
added the s.amc amount of tuberculin (0.001 mg.) in 0.1 cc. as given in sttc 1); 
site 4: 0.1 cc. citrated blood from a normal guinea pig; and site 6: 0.1 cc. citrated 
normal blood to which was added an equivalent amount of tuberculin (0.001 mg.) 
as injected into site 1. Readings at the intracutancous site of injection were 
made at twentj'-four, forth-eight and seventy-two hours after the injection wth 
the results reconled in table 1 in which the average readings for the guinea pigs 
are recorded as illustrative of the findings. In the table the findings of experi- 
ment 2 are also included. These were obtained b}" comparing in identical fashion 
in another experiment the intracutancous sites in normal control animals and 
like sites in tuberculo-allergic hjiiorsensitive animals. Such tuberculo-allergic 
hjTJcrsensitivoness was produced b}' giving a subcutaneous injection of 1 mg. 
of ^^able avirulent human tubercle bacilli one month prior to the test, using for 
local intracutancous injection the citrated blood of tuberculo-allergic hyper- 
sensitive guinea pigs also prepared by giving 1 mg. of viable avirulent human 
tubercle bacilli one month prior to obtaining the blood for the test (this to re- 
place the blood from the heat-killed bacilli in oil sensitized pigs of ex-periment 1) ; 
otherwise all procedures were the same in experiments 1 and 2. 

The findings recorded in table 1 tend to support the contention that, regardless 
of whether citrated whole blood from a normal or a tuberculo-allergic (tuberculin) 
hjiiersensitive guinea pig is mixed vith the tuberculin (tuberculoprotein) used 
intracutaneously for testing the local hypersensitiveness, it does not markedly 
accentuate nor depress the tuberculin reaction naturally produced when the same 
amount of tuberculin is given intracutaneously alone to a tuberculo-(tuberculin) 
allergic hypersensitive guinea pig in which h 3 q)ersensitiveness was produced 
either by the injection of heat-killed tubercle bacilli in mineral oil or by the in- 
jection of viable avirulent human tubercle bacilli. The natural color sequence of 
reactions was noted following the intracutancous injection of citrated whole 
blood regardless of whether this was obtained from normal guinea pigs or from 
tuberculo-(tuberculin) allergic hypersensitive guinea pigs. The blood alone 
showed no tendency to produce reactions intracutaneously other than that pro- 
duced by normal citrated blood whether from tuberculo-allergic guinea pigs or 
not, or whether mixed TOth tuberculin or not, and given to normal guinea pigs. 
Such reactions as occurred were predominantly due to the tuberculin (tuber- 
culoprotein) and consisted of the production of acute erythematous edematous 
inflammatory reactions with tendency to necrosis in the case of violent reactions. 
However, when citrated blood was mixed with the tuberculin producing a reac- 
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tion, llierc (ended (o occur ii masking of (he normal blood color reactions as a 
result of (he masking cfi’cct of the more prominent inflammatori' tuberculin 
reaction. 


.su.M.MAnv 

1 . No cvidnccc was obtained to indicate that a mixture of citrated whole 
blood from normal or (uberculo-(tubcrculin) allergic hjiJcrscnsitivc guinea 
pigs, with or without tuberculin, tended to produce a reaction when injected 
intracutaneousb' into normal or tuberculo-(tubcrculin) allergic hjTicrsensitiv'e 
guinea pigs other than that normall}’- produced bi' blood or tuberculin alone in 
these same guinea pigs. 

2 . Even though in vitro evidence from in vitro plmgocj'tosis e.\i)crimcnts and 
tissue culture studies indicated the existence of the toxic effect of tuberculin on 
phagocytic blood cells, there docs not appear to be any evidence that tuberculin 
mixed with citrated blood from tuberculo-allergic hypersensitive (to tuberculin) 
guinea pigs produces a toxic substance for normal guinea pigs. Nor is there 
evidence that it retards or accentuates the natural tuberculin reaction in tuber- 
culo-allergic h3i)orsonsitive guinea pigs to a sufficient extent to be of practical 
A'alue for determining the o.vistcnce of the tuberculo-allergic h}’pcrsensitive 
condition from the blood. 


su.MAmo 

1 . No se obtuvicron dates indicativos dc que una mezcla dc sangre Integra 
citratada de cobaj'os normalcs o hipcrscnsibles tubdrculo-(tuberculina) aldrgicos, 
con 0 sin tuberculina, fomentara, al ser inj''cctada intracutdneamente en coba3’’os 
normales o hipersonsibles tub( 5 rculo-(tuberculina) al( 5 rgicos, una rcaccidn dis- 
tinta de la producida en los mismos coba3’os normalmente por la in3'ecci6n de 
sangi-e o tuberculina solas. 

2. Aunque los datos obtonidos en experimentos sobre la fagocitosis in vitro 
y los estudios de cultivos histoldgicos indicaban un efccto td.xico de la tuber- 
culina sobre los fagocitos de la sangre, no parcce quo ha3’a la menor prueba de 
que la tuberculina mezclada con sangre citratada dc coba3’'os tubdrculo-aldrgicos 
hipersensibles (a la tuberculina) produzca una sustancia tdxica para los coba3’’os 
normales. Tampoco ha3’' pruebas de que retarde o acentue la reaccidu natural 
a la tuberculina en los coba3’’os hipersensibles tubdrculo-aldrgicos, en grado 
suficiente para que resulte de valor prdctico para determinar la e.xistencia del 
estado hipersensible tubdrculo-aldrgico derivado de la sangre. 
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SPECIFIC CYTOTOXIC ACTION OF TUBERCULIN 


Studies OD Tissues of Tuberculous Rabbits in Which NegatlTC Cutaneous 
Reactions to Tuberculin Have Developed 

DOROTHY H. HEttlMAN* and WILLIAM H. FELDMAN* 

The demonstration of the specific cytotoxic action of tuberculin in tissue 
culture by Rich and Lewis (1) provided a new approach to the study of bacterial 
hypersensitivity. Limited use has been made of the teclinique but other investi- 
gators have confirmed the work of Rich and Lewis and have added to the know- 
ledge concerning the cellular aspects of h 3 persensitmty of the tuberculin t 5 pe. 

There is general agreement that the specific cytotoxic effect is limited to the 
tuberculin type of sensitivity and is not present in anaphylactic states. A 
smnmary of work that has been done with the tissues of tuberculin sensitive ani- 
mals has been presented elsew^here (2). 

The purpose of the present study was to determine whether or not the loss of 
cutaneous hjpersensithity to tuberculin that sometimes occms spontaneously 
in tuberculous animals is also accompanied by a loss or diminution of cellular 
hypersensitivity. 


SIATERIAIiS AND JIETHODS 

Animals: Tw'o groups of adult male rabbits w’ere used in this study. Group 
1 consisted of 5 rabbits in the terminal stages of progressive experimental tuber- 
culosis w'hen the loss of cutaneous hypersensitivity to tuberculin occurred. In 
one instance cultures of material from 2 of the test animals were made on the 
same day, in an experiment in which only one control rabbit was used. Cultures 
of material from the 3 remaining rabbits in group 1 w^ere made at different times. 
As a result, 4 control rabbits were used in this series of experiments. A virulent 
strain of Mycobacterium tuberculosis of the bovine type (Feldman 3724) w^as used 
to produce experimental tuberculosis in the test animals. Each rabbit w'as 
given an intravenous inoculation of 0.001 mg. of tubercle bacilli growm for thirty 
days on Proskauer-Beck’s synthetic liquid medium. Intracutaneous tests with 
1 mg. of Old Tuberculin w'ere performed twenty-eight days after inoculation in 
order to establish the fact that hypersensitmty to tuberculin had developed in 
the test animals. Because of the rapid progress of the tuberculous process, fre- 
quent intracutaneous tests with 10 mg. of Old Tuberculin w'ere performed.® 
Rabbits in which negative reactions occurred w'ere chosen for tissue culture stu- 
dies. A negative reaction w^as one in which induration of the skin was absent 
and an area of redness at the site of injection was absent or w^as less than 0.5 cm. 
in diameter. 

The same sample of tuberculin w'as used for intracutaneous testing and for 

* Department of Clinical Pathology, Mayo Clinic, Rochester, Minnesota. 

* Diwsion of Experimental Medicine, Ma3’'o Foundation, Rochester, Minnesota. 

’ The tuberculin was injected intracutaneously in the region of the back. 

312 



CYTOTOXIC ACTION OF TUBERCULIN 


313 


the tissue culture experiments. It was preservative-free mammalian tuber- 
culin of Old Tuberculin strength obtained through the courtesy of Dr. H. W. 
Schoening, Bureau of Animal Industry of the United States Department of Agri- 
culture. The sample used was designated as sample B in previous studies (2 to 4.) 
Numerous tests with normal rabbits revealed that the intracutaneous injection 
of 10 mg. of this tuberculin did not cause redness or thickening of the skin forty- 
eight hours after injection. 

Group 2 was composed of 4 rabbits in which a mild form of tuberculosis ex- 
isted. Failure to react to the intracutaneous tuberculin test was associated with 
intercurrent infections in these rabbits. Four rabbits were used as controls. 
A strain of Mycohaclerium tuhercuhsis of the human t3T)e (Feldman H439) was 
used to produce a mild form of tuberculosis in the rabbits in this group. The 
method used and the characteristics of the resulting infection have been described 
preidously (2). Tuberculin tests with 1 mg. of Old Tuberculin were performed 
during the fourth or fifth week after inoculation. Most of the rabbits in this 
group were maintained for several months, and those showing loss of weight 
accompanied by signs of respiratorj’^ or intestinal infections were again tuber- 
culin tested. For this purpose a dose of 10 mg. of Old Tuberculin was used. 
Rabbits shoving a negative reaction to tuberculin were selected for tissue culture 
studies. 

Tissue culture methods: The quantitative tissue culture technique used inthis 
study has been described in detail elsewhere (2). Blood used in the preparation 
of tissue culture medium was obtained from normal rabbits exclusively, A por- 
tion of the blood was used to prepare heparinized plasma and serum was prepared 
from the remainder of the blood for use in making serum extract of chick embry- 
os. Serum-chick-embryo extract was made by extracting chick embryos of 
eight days of incubation with normal rabbit’s serum in the proportion of one 
embryo to 5 cc. of serum. Before the cultures were made a concentration of 1:50 
of Old Tuberculin in Tyrode’s solution was added to half of the serum-chick- 
embrjm extract to comprise a twentieth of the volume of the medium used in 
culture preparations. This resulted in a final concentration of 1:1,000 of Old 
Tuberculin. A similar volume of Tjrrode’s solution without tuberculin was ad- 
ded to the remaining tissue extract. 

Cultures were placed in D-5 Carrel flasks. Each preparation consisted of 0.5 
cc. of rabbit’s plasma, 1.0 cc. of serum-chick-embryo extract and four explants 
of spleen which were placed in the medium before clotting occurred. Three 
flasks, or a total of twelve splenic fragments, were used for each experimental 
condition. Explants of the spleen of a normal rabbit and of that of a tuber- 
culous rabbit were cultured on the same day in medium containing tuberculin 
as well as in normal medium. Thus a typical experiment consisted of the follow- 
ing groups of cultures: , (f ) normal rabbit’s spleen in normal medium, (2) normal 
rabbit’s spleen in medium containing tuberculin, (S) tuberculous rabbit’s spleen 
in normal medium and (4) tuberculous rabbit’s spleen in medium containing 
tuberculin. 

Cultures were incubated at 37°C. for four days. At the end of this period 
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measurements of the extent of migration of iargc wandering cells were made by 
the use of an ocular micrometer according to the method prenously described (2). 
The relative extent of migration of macrophages from the spleens of tuberculous 
rabbits in the presence and absence of tuberculin was compared wdth the migra- 
tion of macrophages from the spleens of normal rabbits under similar conditions. 
The results were expressed in terms of a comparativ^e cjliotoxic index according 
to the formula: 


Comparative cj^totoxic index 


Av. migration (N) ^ Av. migration (S 4- OT) 

Av. migration (N OT^) Av. migration (S) 


in which N represents cells from normal tissue and S represents cells from tissue 
of tuberculous animals. A value less than 1 indicates that tuberculin has a 
specific cytotoxic effect on cells from the tuberculous animal. 


RESULTS 

All rabbits inoculated M*ith the strain of ilf ycohactcrium iuhcrcuhsis of the bo- 
inne type (group 1), when tested twenty-eight da 3 ’-s after inoculation, gave a 
positive reaction to tuberculin. These rabbits lost weight rapidly and became 
negative to a skin test, in which an injection of 10 mg. of tuberculin was made, 
between forij-’-nine and sLxt 3 '-six days after the 3 ’’ were inoculated vith tubercle 
bacilli. Most of the test animals were moribund when the 3 ’’ were killed. At 
this time specimens were taken for tissue culture studies. Postmortem examina- 
tion at this time revealed similar pathological findings in all of the tuberculous 
rabbits in group 1. The spleens were much enlarged and were filled with small 
tubercles. Many tubercles were present in the lungs and a few were found in 
the liver and kidneys. 

Explants of the spleen of tuberculous rabbits in group 1 consisted chiefl 3 '^ of tu- 
bercles with occasional small remnants of splenic pulp attached. Cultures of 
the tubercles reacted in a different manner from cultures of normal spleen or the 
spleen of rabbits vdth mild tuberculosis produced with Mycohacierium tuher- 
cuhsis, strain H439. The spleens of tuberculous rabbits in group 2 contained 
few tubercles and the explants selected for tissue culture consisted almost entirely 
of splenic pulp. In cultures consisting chiefl 3 ’' of tubercles from the spleens of 
rabbits inoculated with strain 3724 an initial migration of small wandering cells 
or leucocytes, such as appears in cultures of normal spleen, was not observed. 
Instead there was a prompt migration of medium and large-sized wandering cells, 
which formed a dense zone of migration around the explants ivitliin a few hours. 
A few small cells migrated at the same time, but the 3 '^ were obscured and were 
soon removed from the migration zone by the macrophages. The area of cellular 
extension became mder dui-ing the second and third da 3 'B of incubation. At 
ninety'-six hours the migration zones were approximately as wide as those seen 
in cultures of spleen from tuberculous rabbits in group 2. There^was a distinct 
difference, however, in the appearance of the two groups of cultures. The indivi- 
dual macrophages present in both instances were similar in appearance but they 
were much more numerous in cultures from group 1 that consisted chiefly of 
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tubercles than they were in cultures of splenic tissue of rabbits with mild tuber- 
culosis (group 2). 

The results of tissue culture studies of the tuberculous rabbits in group 1 are 
presented in table 1. The radius of migration of macrophages from tissue re- 
moved from the test animals was significantly decreased in every instance in 
cultures containing tuberculin. In one experiment in this series tuberculin 
caused an increase, and, in another experiment, a decrease in the migration of 
normal macrophages. The relative sensitivity of macrophages derived from cul- 
tures of tubercles compared with normal cells was about the same as that of mac- 
rophages from the splenic pulp of rabbits with mild tuberculosis. 

Three of the 4 tuberculous rabbits in group 2 gave a positive reaction to the 
first intracutaneous tuberculin test. The remaining rabbit (table 2,’ experiment 

TABLE 1 


Effect of Old Tuberculin on migration of macrophages from spleens of rabbits in group 1 


EXPEM- 

ICENT 

STUl^EBEE 

KOEUAt CULTURES 

TEST CULTURES 

Compara- 

tive 

CTTOTOXIC 

INDEX 

1 

DURATION 

OF 

INFECTION 

Noraial medium 

Medium with OT 

Normal medium 

Medium with OT 

i 

R&dtus of 
migration* 

Radius of 
migration 

Radius of 
migration 

Radius of 
migration 

1 

229 ± 26 

256 ± 9 

675 d= 4 

237 ± 12 

! 

0.37 

days 

49 

2 

217 rfc 6 

1 

202 ± 9 

642 ± 18 

i 245 ± 7 

0.49 

53 

515 d: 6 

242 ± 5 

0.50 

53 

3 

310 ± 11 i 

1 

252 ± 13t ! 

1 

575 ± 20 

386 ± 11 

0.83 

54 

4 

1 

223 dtz 6 

264 =fc 7t 
^ 1 

688 ± 14 

457 ± 14 

0.56 

66 


* The value following the ± is the standard error of the mean, 
t Significant decrease in migration, 
t Significant increase in migration. 


1) reacted negatively and at the same time was emaciated and had a purulent 
nasal discharge and diarrhea. At the time tissue was removed for cytotoxicity 
studies it was found that the spleen of this rabbit was much enlarged, and the 
lungs showed regions of gray consolidation in both upper lobes. Several months 
after inoculation with tubercle bacilli respiratory infections developed in the 3 
rabbits that gave a positive reaction to the intracutaneous tuberculin test. 
When the tuberculin reactions became negative in these rabbits, they were used 
for tissue culture studies. At necropsy regions of gray consolidation in the upper 
lobes of both lungs were evident in all 3 rabbits. The tuberculous rabbit used 
in the second experiment in group 2 had a few tubercles scattered throughout 
the lungs but none were found in the liver, kidneys or spleen. Tubercles were 
not seen grosslj’- in the tissues of the rabbits used in experiments 3 and 4, but 
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colonies of acid-fast bacteria resembling Mycobacterium tuberculosis grew on egg- 
yolk-glycerin-agar cultures of tissue from the lungs of both rabbits. The results 
of tissue culture studies in group 2 are presented in table 2. The concentration 
of tuberculin used did not cause a significant change in the rate of migration of 
normal macrophages. A significant inhibition of migration of macrophages from 
the test animals in cultures containing tuberculin was noted in all four experi- 
ments. However, in one instance (experiment 2) the inhibition observed was 
not greater than that occasionally present in cultures of normal tissue containing 
the same concentration of sample B of Old Tuberculin (table 1, experiment 3). 
In the three remaining experiments in this group the results were similar to those 
obtained in previous studies of rabbits inoculated vith Mycobacterium- tubercu- 
losis strain H439 that had a positive skin reaction to tuberculin. 

TABLE 2 


Effect of Old Tuberculin on migration of macrophages from spleens of rabbits in group S 



NORMAL COLTC7RES 

i 

TEST CULTURES 



EXPEJU- 

MENT 

KOUBEE 

Normal medium 

Medium with OT 

Normal medium 

Medium with OT 

TXVE 

CYTOTOXIC 

DURATION 

OF 

INTECnON 

Radius of 
migration* 

Radius of 
migration 

Radius of 
migration 

Radius of 
migration 

INDEX 

1 

301 ± 16t 

257 ± 16 

414 ± 14 

162 ± 4 

m 

moniks 

1 

2 

444 ± 9 

421 ± 11 

718 ± 15 

615 ± 22 

m 

7 

3 

419 ± 9 

389 ± 11 

596 ± 23 

348 d: 9 

0.63 

10 

4 i 

1 

187 ± 6 

188 ± 6 

283 ± 7 

139 ± 4 

0.49 

15 


* The value following the ± is the standard error of the mean. 

t The control rabbit in this experiment was suffering from a respiratory infection and 
was extremely emaciated. 


COMMENT 

The results of the present study affirm the view generally held at the present 
time that a spontaneous loss of cutaneous sensitivity to tuberculin does not neces- 
sarily indicate a loss or diminution of systemic bypersensithdty. Eraus, Lowen- 
stein and Volk (5) observed that guinea pigs in the last stages of tuberculosis that 
gave a negative reaction to the intracutaneous tuberculin test also failed to react 
to the intracutaneous injection of diphtheria toxin. Pilcher (6) reported that per- 
sons who had tuberculosis and who gave negative reactions to the intracutaneous 
tuberculin test during intercurrent infections or in the terminal stages of tuber- 
culosis also lost the ability to react to the intracutaneous injection of a nonspecific 
irritant (codeine). All of the rabbits used in the present study had lost weight, 
and the failure of the skin to react to tuberculin in tuberculous animals in groups 
1 and 2 may have been due to an impairment of capillarj’- circulation accompany- 
ing cachexia. At any rate, failure of the skin to react to tuberculin was not 
accompanied by detectable changes in the migrator}’- activity of the cells or their 
sensitivity to tuberculin in the majority of experiments. In one test the results 
obtained were equivocal. 
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It would have been desirable to use the tissue culture method to study two 
other conditions in wluch there is loss of cutaneous hjTJcrsonsitivity to tuberculin; 
namely, in healed or arrested tuberculosis and during desensitization of tubercu- 
lous animals with tuberculin. To study these conditions would have required 
further long periods of observation and facilities that were not available when 
the present studios were made. 

Freund f 7 ) has sliomi that young guinea pigs infected with the mammalian 
tj-pe of tubercle bacilli gave a negative reaction to the intracutaneous tuberculin 
test but were sensitive to the lethal action of tuberculin injected into the peri- 
toneal cavity. .-Vronson (S) stated that cultures of spleen and bone marrow of 
verj- j'oung tuberculous guinea pigs were as sensitive to tuberculin as cultures of 
similar tissue from adult gumca pigs with tuberculosis. The results obtained by 
j\Tonson and those of the present studj' suggest that the specific cytoto.vic reac- 
tion may be a more reliable index of the state of tuberculin hjqierscnsitmty than 
the intracutaneous test. Bj’ using the leucoc3i:e layer of centrifuged blood as a 
source of cells it is possible to determine the specific cytotoxic reaction without 
killing the test animals (1,2). 

SU.MMARY AND CONCaiUSIONS 

A tissue culture method was used to study the specific c3t.0t0.xic action of tuber- 
culin on tissues from tuberculous rabbits in which negative cutaneous reactions 
to tubcrcuh'n had developed. Tlie results of tests done with 5 rabbits in the ter- 
minal stages of progressive e.xpcrimental tuberculosis indicated that a definite 
cellular sensitivity to tuberculin was present in eacli instance. Four experiments 
were done with tissue from rabbits with mild experimental tuberculosis which 
had become skin-test negative to tuberculin while they wore suffering from inter- 
current infections. In 3 experiments of this series a definite cellular h3persensi- 
thit3’’ to tuberculin was obseiaod, and in one experiment the results obtained 
were ambiguous. 

It is concluded that a so-called spontaneous loss of cutaneous hypersensitivity to 
tuberculin in the course of experimental tuberculosis was not accompanied by a 
decrease or loss of cellular hypersensitmt}--. 

STJMXtARIO T CONCLUSIONES 

Emplefise ima t^cnica de cultivo histol6gico para el estudio de la accidn cito- 
thxica de la tuberculina sobre los tejidos de conejos tuberculoses en los cuales 
se habfan obtenido cutirreacciones negatives a la tuberculina. Los resultados 
de las pruebas en cinco conejos en las etapas terminales de la tuberculosis experi- 
mental evolutive indicaron, en todos, xma sensibilidad celular bien definida a 
la tuberculina. Se realizaron cuatro experimentos con tejidos de conejos con 
tuberculosis experimental leve que se habian %'uelto dermonegativos a la tubercu- 
lina mientras los animales sufrian de infecclones concomitantes. En tres 
experimentos de esta serie se obserxh hipersensibilidad celular a la tuberculina 
y en un experimento los resultados obtenidos fueron ambiguos. 

Se saca en conclusi6n que la llamada p6rdida espontdnea de la hipersensibilidad 
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cutdnea a la -tuberculina en el cuxso de la tuberculosis experimental, no se 
acompan6 de disminuci6n o p6rdida de la bipersensibilidad celular. 
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EDITORIAL 


Tuberculosis in a Screened Population 

According to a tentative report tbe combined tuberculosis mortality rate in 
1945 for present and past members of tbe Army of the United States "who have 
served "with the Army since December 8, 1941 was approximately 12 per hxmdred 
thousand. This is a substantial increase over the reported mortality rate of 
3 per hundred thousand in 1942/ and gives an indication of the extent and 
rapidity with which tuberculosis may develop in a screened population. That 
the increase is gradual but progressive is shown by charts recently exhibited/ 
w'hich show^ a mortaUty of 3 per hundred thousand in 1942, 6 in 1943, 10 in 1944 
and 12 in 1945. 

Data are not yet at hand for determination of the full significance of these 
figures. Prolonged and intensive research will be required to learn how much of 
the infection responsible for the mortaUty was brought into the Army in imde- 
tected form or at least unsuspected severity at the time of induction, and how 
much was introduced after acceptance for military service. Previous reports® 
have indicated that approximately one mUUon men, out of the total of eleven 
milUon who had Army service, were inducted without X-ray examination. A 
few thousand men with pulmonary tuberculosis were presumably taken in with 
this group. Attention has been called from time to time also to the imperfec- 
tions of X-ray examination m the induction stations w'hich resulted m the accept- 
ance of an appreciable number of men with minimal disease either already active 
or supposedly arrested, but actually, as proved subsequently, not arrested. 
The number of soldiers in this category has been roughly estimated as about 
10 per cent of those rejected for active or potentially active tuberculosis, and 
the reasons for failure of detection were given in some detail at the last meeting 
of the National Tuberculosis Association.* It may be assumed without question 
that a substantial proportion of the mortality from tuberculosis occurred in the 
group of men who were thus unwittingly admitted to the Army with significant 
tuberculous lesions. 

On the other hand, it is well known that numerous cases of tuberculosis, 
particularly in the late years of the war, developed in men whose induction 
films failed, on recheck, to reveal any evidence of infiltration. The advent of 
clinical tuberculosis in these men must be looked upon as either development 
from hidden foci not evident in X-ray films or from fresh infection from without. 

It is to be hoped that facilities will ultimately be afforded permitting a careful 
review of induction and separation films, and enabling a better index than is 

' Am. Rev. Tubero., 1945, 51, 489. 

* Scientific Exhibit, American Medical Association, San Francisco, California, July 1 to 
6, 1946. 

* Am. J. Pub. Health, 1945, SB, 469. 

* Long, Esmond R. : A r4sum6 of the tuberculosis experience of the United States Army 
in World War II, to be published in Am. Rev. Tubero. 
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at present available of tbe extent to which tuberculous infection from without 
occurred in the Army during the war years. Pending that investigation, how- 
ever, the mortality figures now at hand will prove of great interest, both practical 
and theoretical. They furnish an indication of the speed at which mortality 
rises in a screened population — screened with the imperfections noted, which 
have their counterpart in all sun^eys — and at the same time they are of great 
theoretical interest in comparison with the tuberculosis mortality for the civilian 
male population of corresponding age. During the four-year period, in which 
the mortality of the screened group rose from 3 to 12 per hundred thousand per 
year, the gross mortality rate for the comparable unscreened civilian population 
remained, with minor fluctuations, at approximately 52. Presumably no one 
would care to hazard an estimate as to how high the rate in the screened popula- 
tion ■mil go. It might conceivably increase imtil it equals that of the unscreened 
civilian population of corresponding age, which, itself, may be expected to 
decrease with the passage of time and improvement in effectiveness of general 
antituberculosis measures. On the other hand, certain retarding influences, 
such as the case-finding measures incorporated in the out-patient program of 
the Veterans Administration, may halt the upward climb now evident and 
stabilize it on a grade well below that of the population at large. Time ■will 
furnish the answer, for the required data will become available through the 
•vital statistics of the Veterans Administration. 


Esmond R. Long 


Jfrcb 

ISS3-1946 

’riio many friomls anil fornn'r patients nf l^octor will i)(> saddcMiecl to 

hoar of his death at the early afie of (13. His illness was fortunately short as 
it was rceocniired as an inenrahle earcinoina from I he tii st . 'J’nideau Sanatorium 
has lo-t a loailer and a beloved physician whiwe lonji service will be remembered 
for its rare conscientiousness. 



jrrcli ?&cnri> iCfjciSt 

tSS3-l946 


His modesty and shjmess concealed his trae worth, so that public recognition 
came relatively late in life. Xcvertheless his patients in the Sanatorium had 
always trusted him implicitlj^ and appreciated the good judgment and advice 
that ho gave. 
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Like many other yonng physicians who have sought treatment at Tnideau 
Sanatorium, lie developed tuberculosis within a year after graduating in medi- 
cine. He received his preliminary education in the Baltimore city schools and 
City College, and he took his degree in medicine at the Lniversity of Maryland 
in 1907. ’While never of vigorous constitution he nevertheless made a good re- 
covery under the care of the late Lawrason Brown, who recognized his valuable 
qualities and encouraged him to take up the study of tubercidosis. Among the 
many physicians who were trained under Doctor Brown, Fred Heise proved so 
exceptionally promising that he was soon appointed an Assistant Physician. 
After two years of service, during which he helped to systematize the methods 
of treatment which Doctor Bromi had inaugurated, he left Trudeau in 1911 to 
take a position as resident physician in the IMaryland State Sanatorium with 
Dr. ^Uctor F. Cullen. Remaining there only one year, he returned to Trudeau 
as its first Resident Physician and in 1929, on the retirement of Doctor Broini, 
succeeded him as IMedical Director. 

During his thirty-four years of faithful service, Doctor Heise witnessed a truly 
phenomenal decrease in the incidence of tuberculosis. Through his e.xperince 
and studies he contributed much of practical value in the prevention and treat- 
ment of the disease. As a lecturer in his field, his services were in constant 
demand, and besides many contributions to current literature he published in 
association with Doctor Bromi, in 1931, a popular work on The Lungs and the 
Early Stages of Tuberculosis, suited not only for intelligent patients but also for 
physicians. His answers to patients’ questions, which first appeared in succes- 
sive numbers of the Journal of the Outdoor Life, will long be remembered. 
In 1935 he collected and published the most significant ones under the title 
1000 Questions and Answers on T. B. This little volume has run through several 
editions and still constitutes an authoritative source of information for patients. 

As these publications testify. Doctor Heise was a constant student of the clini- 
cal aspects of pulmonary disease. He was thoroughly familiar with the litera- 
ture and initiated much of the scientific and experimental work which was in 
progress in the laboratories. 

Doctor Heise was a member of the local, state and national medical societies, 
notably the Xational Tuberculosis Association, of which he was President in 
19-14-1945 and Chairman of its Diagnostic Standards Committee for tweh’e 
yearn. He was President of the American Sanatorium Association and President 
of the Eastern Section in 1931-1932; a member of the American Trudeau So- 
ciety and of the American Climatological and Clinical Association ; a lecturer in 
the Trudeau School of Tuberculosis and lecturer (non-resident) on tuberculosis 
in the University of Rochester School of IMedicine. 

He was Chairman of the iMedical Board of Trudeau Sanatorium in 1932-1937 
and 1944 until his death on June S, 1946; a Trustee of Potts ^lemorial Hospital, 
and a Director of the Saranac Lake Study and Craft Guild. 

He was an active member of the Presb^lerian Church of Saranac Lake, and 
participated in various movements for the benefit of the village. 
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In 1914 Doctor Heise was married to Miss Ethel Roberts, who was super- 
intendent of nurses at that time. Tins notice would be incomplete without a 
tribute to the devotion of Mrs. Heise to her husband and his life’s work and to 
the help and support which she gave him. 

His colleagues will always hold Doctor Heise in affectionate memorj’- as a 
physician who gave his entire life to his professional work. 

Edward R. Baldwin 



NOTICE 


Rose Lampert Graf Prize 

For the best paper dealing with any aspect of chest, anatomy, ph3^iology, 
or pathology, or the therapy of chest disease, an award of §250.00 will be 
made by the Rose Lampert Graf Foimdation- Eligibility is not restricted by 
nationality or training but the article must be "written in English. The prize 
paper nnll be read at the 1947 meeting of the American Association for Tho- 
racic Surgery and will be published in the Journal of Thoracic Surgery. The 
Chairman of the Prize Committee is Dr. Frauk B. Berry, Bellevue Hospital, 
New York City, and papers must be submitted to him before January 16, 1947 . 

Applicants who wish their papers considered for the program of the Amer- 
ican Association for Thoracic Surgeiy meeting, regardless of the prize award, 
should send comprehensive abstracts in quadruplicate to the Secretary, Dr. 
R. H. Meade, Jr., 55 East Washington Street, Chicago, Illinois, before Janu- 
ary 15, m7. 
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Eosinophilic Infiltrations In Lung. — Between 
1931 and 1936 Loffler reported 51 cases in 
whicli transient pulnaonary e.vudates existed 
associated with eosinophilia. He considered 
the condition a well defined clinical entity 
characterized by pulmonar}' infiltrations of 
four types: (I) masave areas of infiltrations 
simulating tuberculous consolidation, (2) 
smaller round single foci, (S) multiple small 
infiltrations in both lungs, (4) lobar involve- 
ment Emulating abortive pneumonia. All of 
these were characterized by sudden appear- 
ance with complete disappearance in three to 
eight days. Eosinophil counts were as high 
as 66 per cent, averaging 10 per cent to 30 per 
cent. The degree of eosinophilia apparently 
had no relation to the axtent of pulmonary in- 
filtration. Little or no fever, few pulmonary 
or constitutional symptoms with few physical 
signs were reported. Other authors have re- 
ported cases with more severe symptoms of 
longer duration. Usually the infiltrations are 
of homogeneous density and varying size. 
They may be confluent and patchy in appear- 
ance or resemble lobar consolidation. Some- 
times they seem to radiate from the hilum with 
confluent patches in the periphery. In such, 
complete resolution usually occurs with a few 
linear strands remaining. Tuberculosis or 
bronchopneumonia may be suspected, or it 
may even have some of the appearance of a 
stage of Boeck’s sarcoidosis. Often narrow 
patch-like densities are seen extending caudad 
and laterally, and this condition may be bi- 
laterally symmetrical. Most observers be- 
lieve t^t the condition is allergic in origin 
although Loffler stressed the tuberculo-toxins. 
Lffltner believed the infiltrates to be hyperergic 


in character and due to different causes, in- 
cluding allergy about tuberculous lesions. 
Most cases are benign giving little postmortem 
material. Meyenburg observed the post- 
mortem findings in 4 grossly different areas of 
infiltrations resembling focal pneumonias. 
The microscopic examination in all cases 
showed e.xtensive eosinophilia in the exudate. 
In 2 cases there was eosinophilic bronchitis 
and bronchiolitis. Eosinophilia of blood and 
bone marrow was present in all cases, while in 
2 eosinophilic infiltrations of the liver were 
found. Harkavy recently described 16 cases, 
all of whom showed the usual eosinophilia and 
pulmonary e.xudates, but also described aller- 
gic history in all, pulmonary infiltration of 
long duration and recurrences. Clinical symp- 
toms are not always mild and many had anala- 
gous reactions in other tissues and organs. 
Pleural and peritoneal exudates showed 85 per 
cent to 100 per cent eosinophils. X-ray find- 
ings may thus be attributed to reactions in 
lungs and pleura analagous to wheal formation 
in skin. In this way the scattered and oblique 
plate-like areas can best be explained. — Eoenir- 
gen Featvres of Eosinophilic Infiltrations in the 
Inings, H. Hennell (fc M. L. Snssman, Radi~ 
ology, April, 1945, 44: 328. — (G. F. Mitchell) 

Loeffler’s Syndrome and Ascaris. — ^X-ray 
films were taken of 221 men in two military 
imits. They ranged in age between 20 and 38. 
Thirty infiltrates were discovered, of which 2 
were tuberculous and the remainder Loeffler’s. 
Of the group of 28, which constituted 12.2 per 
cent of the total, only 9 had symptoms. The 
X-ray film showed normal lungs within sbc to 
twelve days. Leucocytosis was present in 3 


S 

\ 


41 




42 


ABSTRACTS 


cases, and eosinopHIia of over 10 per cent in 
13. S Wn test witli extract of Ascaris was posi- 
tive in 59 per cent of the patients and in 30 to 
40 per cent of the controls. In 15 cases 
ascaris was demonstrated in the stools. It is 
felt that this endemic infestation with ascaris 
resulted from the common Idtchen, and that 
the Loeffler’s syndrome which resulted was an 
allergic manifestation. — Endemisches Auf- 
treien eosinophiler Lungenimfiltrate in ciner 
milUarisdien Einhcit, 0. Spuhler & M. Kar- 
tagmer, Schweiz, mcd. Wchnechr., November 4, 
19U, 74: 1145 .— (J. Gerslcin) 

Loeffler’s Syndrome and Ascaris. — Loeffler 
described the clinical picture of transient pul- 
monary infiltration and eosinophilia in 1932. 
The disease is benign, lasting eight to ten day^, 
with slight fatigue, temperature that is normal 
or only slightly' elevated and dry cough. Oc- 
casionally there is a clear yellow sputum with 
numerous eosinophils. Physical findings are 
few, and consist of diminution of breath 
sounds, crepitant r&Ies and, rarely, a friction 
rub or signs of fluid. X-ray film shows a soft, 
flaky opacity, present on one or both sides, 
without definite margins unless restmg on a 
fissure. Tlie lesion is rarely present in an 
apex. The radiographic findings last tluee to 
seven day’s. The blood findings last two to 
three weeks, longer than any other abnormal- 
ity. There are mild leucocytosis and lympho- 
penia, with eosinophilia from 7 to S5 per cent, 
usually betn'cen 10 to 20 per cent. Autopsy 
which is rare, shows a pneumonia or broncho- 
pneumonia, with little fibrin, many’ eosino- 
phils, giant cells and many small alveolar 
hemorrhages. Mild atypical bronchopneu- 
monia, epituberculosis, and allergy to cold or 
pollens have been given as etiological factors. 
Muller, in 193S, and Vogel and Miiming, in 
1942, reproduced the symptoms of Loeffler’s 
syndrome by swallowing ascaris e^s. They 
also showed that the eggs are not found in the 
stool for ten weeks, but may’ be demonstrated 
in five to seven weeks if an anthelminthic is 
given. Careful examination of the sputum 
reveals ascaris and giant cells. This shows 
that the pulmonary response is not allergic. 


but caused by’ the presence of the worm. The 
exact path from the intestines to the lungs is 
not known. It is felt that infestation with 
ascaris is the most common cause of Loeffler’s 
symdrome. — A propos de Vinjiltral pnlmonaire 
fugace avec iosinopMlie sanguine ct dc son 
Hiohgiz le phis soiivent vermineusc, F. Cardis, 
Schweiz, med. Wehnschr., February 24, 1945, 
75: 165 . — (/. Gersldn) 

Pulmonary Acariasis. — ^In view of the atten- 
tion recently directed to the possible signifi- 
cance of mites in the causation of certain pul- 
monary disorders such as astlmia, bronchitis 
and “eosinopliil lung,” the author thought it of 
interest to describe an autopsy performed on a 
Macacus monkey in 1933. Small nodules were 
noted scattered through the limgs. On teasing 
out some of the nodules minute arthropods 
were found — they’ were identified as mites 
belonging to the genus Pncumonyssiis. Ali- 
croscopically the nodules consist of capsules, 
the walls of which are composed of cellular 
granulation tissue. The lumen of ea ch capsule 
is lined by epithelial cells and usually contains 
an arthropod lying among cellular detritus. 
The tissue comprising the walls of the capsules 
consists of fibroblasts, leucocy’tes, eosinophils, 
plasma cells and endothelial cells. The nod- 
ules are generally’ in close proximity to bron- 
chioles, but in no instance could direct con- 
tinuity be detected between a bronchiole and 
the lumen of a capsule. This demonstration 
might be held to lend strong support to the 
concept of pulmonary acariasis in man. How- 
ever, it is not improbable that these mites may 
normally e.\ist as ectoparasites on the skin of 
the host. Nevertheless, if man be exposed to 
cnrironmental conditions resulting in the 
aspiration of extraneous mites, it would be 
reasonable to suppose that, as in monkeys, 
stnictural leaons may ensue. That such le- 
sions may give rise to sy’mptoms is quite con- 
ceiTOble. — Pulmonary Acariasis in Monkeys, 
L. I. Davis, Brit. M. J., April 7, 1945, 1: 4S2. 
—{D. H. Cohen) 

Tropical Eosinophilia.— Eosinophilia with 
pulmonary disease is not a disease entity. It 



ABSTRACTS 


43 


has been described under many names, and as 
being secondary to different, widely divergent, 
etiological causes. Recently it has been seen 
more frequently in men who were invalided 
back to England from protracted stays in 
India. Pive cases were observed recently. 
The illness was characterized by a symptoma- 
tology which most often suggested bronchitis, 
and usually they were so diagnosed originally. 
Blood eosinophilia varied from 9 to 32 per cent. 
Two cases showed fairly characteristic X-ray 
opacities such as have been described, but the 
other 3 cases had negative chest films. The 
disease was subject to exacerbation and a deci- 
sive therapeutic result was obtained with six 
injections of neoarsphenamine. No patho- 
genic parasite was recovered from any of the 
body secretions and the belief that the syn- 
drome is an allergic manifestation due to a 
variety of allergens is reiterated . — Tropical 
Eosinophilia, J. Apley & G. H. Grant, Lancet, 
June SO, 1946, 248: SIS. — (if. Marcus) 

Sarcoidosis and Tubercle Bacilli. — Since the 
advancement of the term lymphogranuloma 
benignum by Schaiunann for Boeck’s sarcoido- 
sis arguments have been advanced both for 
and against the assumption of the tuberculous 
etiology of this disease. Important arguments 
have been advanced for the tuberculous etiol- 
ogy “by the not so few cases revealing a de- 
velopment of lymphogramdoma benigmtm 
into a classic caseating tuberculosis.” The 
experimental work of Lemming, Kveim and 
KaUos has given new and important suppoi't 
to the contention that tuberculosis and lym- 
phogranuloma benignum are different phases 
of the same disease. An additional contribu- 
tion was made by this author in a case of simul- 
taneous lymphogranuloma benignum and tu- 
berculosis of the lungs. A suspension of the 
patient’s own tubercle bacilli was injected 
intracutaneously and after a month a produc- 
tive reaction having the histological picture of 
Boeck’s sarcoid was produced at the site of 
injection, thus leading to the conclusion that 
Boeck’s sarcoid is in re-alitj' noncaseating tu- 
berculosis. — Boeck’s Sarcoid, Experimentally 
Produced by Virulent, Human Tubercle 


Bacilli in a Case of Schaximann’s Disease, L. 
E. Warfvinge, Acta med. Scandinav., 194S, 114: 
S59.—{E. R. Loftus) 

X-tay Therapy of Boeck’s Sarcoidosis. — The 
cause of sarcoidosis and its relationship to 
tuberculosis remain in dispute. However, 
practically every organ or system may be in- 
volved and, regardless of location, the histo- 
logical appearance of the disease is uniform. 
Because of this appearance, pathologists are 
prone to classify the disease as hyperplastic or 
noncaseous tuberculosis. The most frequent 
sites are probably the mediastinal lymph nodes 
and pulmonary tissues. Here X-ray is impor- 
tant in the diagnosis as cutaneous or other 
extensive manifestations as well as clinical 
agns may be absent. Enlargement of medi- 
astinal lymph nodes is an invariable feature, 
the pulmonary involvement varying in appear- 
ance. Because of the usually benign nature 
of the process and the tendency to spontaneous 
recoveiy over periods of time, it may never be 
possible to obtain tissues for microscopic 
studjq and the diagnosis must often remain 
presumptive. Treatment has been empirical 
and has included many agents and drugs. 
Roentgen-rays and radium have been success- 
ful in treatment of sldn lesions, especially in 
the Darier-Roussy tjqje and also in the Boeck 
lesion. Evaluation of treatment is difficult 
because of the tendency to spontaneous re- 
covery. While earlier workers found X-ray of 
little benefit, later reports of treatment of en- 
larged lymph nodes and pulmonary disease 
have been favorable. In order to obtain defi- 
nite and current opinion, the authors sent 
questionnaires to 33 radiologists in the United 
States and Canada. According to the an- 
swers, verj' few patients have received roent- 
gen therapy. Most of the radiologists have no 
experience with it, and some advised against it. 
In the past two j^ears 14 patients have been 
treated by roentgen-ray for chest lesions of 
Baeck’s sarcoidosis at the State of Wisconsin 
General Hospital. Eight have been observ'ed 
long enough to warrant preliminary conclu- 
sions. Six of the S have shown definite X-ray 
e^^dence of improvement. Two cases were 
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followed for twenty-two and twenty-three 
months before treatment was started and 
showed consistent progression of disease. 
Clinical improvement preceded objective e\’i- 
dence of improvement in the 6 cases showing 
improvement. This was noted two to four 
months after treatment was started. Of the 
remaining 2 cases, one showed improvement 
after five months and one failed to return for 
follow-up. The method of treatment was sbe 
ejqjosures of 150 r to the anterior and posterior 
mediastinum (15 x 20 cm. port), one area daily, 
using 175 kv, Imlf-value layer equal to 1.05 cm. 
Cu. The patient was given a second series in 
six to eight weeks using same factors. Two 
patients received a tliird series after a two- 
month interval. Other lymph nodes involved 
usually received 3 x 150 r daily or every other 
day, repeated once or twice at one to six weeks. 
Cases are reported in detail. Most of the 
patients were females and belonged to the 
middle-age group. Two cases were proved by 
biopsy. The others were diagnosed by X-ray 
only. No relationslup between the type and 
the severity of involvement, duration of dis- 
ease and response to treatment can be estab- 
lished. It is felt that more observation and 
further studies are necessary to determine the 
efiicacy of the treatment proposed, but radiolo- 
gists are encouraged to give this treatment a 
trial. — Roentgen Therapy of Boech's Sarcoid, 
E. A. Pohle, L. IF. Paul & E. A. Clark, Am. 
J. M. Sc., Apnl, 1945 , 209: B03.-~{G. F. 
Mitchell) 

Sarcoidosis. — A case of Boeck’s sarcoidosis is 
presented with several interesting features: 
Onset at the age of 10, the disease persisted for 
thirty-four years. There was no hypertrophy 
of lymphnodes and the tuberculin skin test was 
positive. There were hypertension and albu- 
minuria, which possibly were due to a renal 
localization of the disease. The diagnosis was 
made on the basis of a histological examina- 
tion. — Maladie de Besnier-Boeck-Schmmann, 
Usions culan6es et pidmonaires d’apparence 
tuhcrculeuse, J. Vidal, H. L. Guibert & M. 
Girard, Rev. de la hiberc., 1943, No. 4/6, 8: 5S. 
— (G. Simmons) 


Atelectasis in Epistoxls. — ^Bronchial -ob- 
struction is by far the most important cause 
of pulmonary atelectasis. Tumors and foreign 
bodies are the main causes of such obstruction. 
Blood, as one of the foreign bodies involved, is 
usually present as a result of hemopt 3 "sis. The 
author describes a case of atelectasis due to 
epistaxis. The patient was in good health, 
with no opiates having been used. The epi- 
staxis was due to a dr 3 dng of the nasal mucosa 
with crust formation and dilation of the septal 
vessels. This is believed to be the first case of 
the kind described in the literature. — Iningcn- 
aklektasc bci Epistaxis, M. Kartagener/ 
Schweiz, mcd. Wchnschr., January 80, 1943, IS: 
62. — {J. Gersteiri) 

Spray In Bronchial Asthma. — ^Adrenalin 
spray was first used in astluna in 1910, mth 
further development by Sfiiubli in 1913. This 
method did not find wide application until 
1942, when Fischer showed that local effects 
were present on inhalation of fine spray, with 
droplets below 0.05 cc. in size. Voegtli and 
Verzdr used aleudrin (isopropyladrenalin) in 
their e-xperiments. In 15 patients with astluna 
the vital capacity twenty minutes after a two- 
minute period of inhalation of aleudrin showed 
an increase of 220 to 1,230 cc. This was an 
increase of 10 to 50 per cent, an average of 25. 
The effect lasted three to eight hours. One or 
two inhalations of this one per cent solution of 
aleudrin also produced a definite effect, with 
onl 3 ’- 0.06 mg. used, but the effect was of much 
shorter duration. There was no evidence of 
any change in the respiratoiy rate, but there 
was a slight decrease in the depth of respira- 
tion. In 41 healthy students there was no 
change in the vital capacity under the same 
conditions. The effect in asthmatics was 
local, with no apparent general effect.-— 
Becinflussung von Viialkapaziiat nnd Atmung 
dtirch broncholylisch wirkenden Spray bei 
Asthma bronchiale und beim Normalen, IF. 
Voegtli <fc F. Verzdr, Schweiz, mcd. Wchnschr., 
May 86, 1945, TS: 457 . — (/. Gerslein) 

Emphysema. — ^hlost clinicians maintain 
that pulmonary emphysema is an irreparable 
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disease due to intrapulmonaiy degenerative 
changes and that its presence is of secondary 
importance. Alterations in type of breathing, 
posture and lung volume are interrelated phe- 
nomena that build a pathophysiological triad 
which, when established in a normal indi- 
vidual, is maintained as a vicious circle leading 
to emphysema. Changes of breatliing type 
and posture, together with lung volumina, 
establish the cardinal symptoms of this dis- 
order and manifest themselves as dyspnea, 
chest pain and cough with a feeling of oppres- 
sion. This author maintains that normality 
can be reestablished in the absence of organic 
disease by a treatment wliich normalizes the 
posture and the breathing movements and at 
the same time the size of the lungs, vital ca- 
pacity and residual air volume. Essential in 
the treatment is the correction of posture by 
medical gymnastics and breathing exercises. 
The etiological basis of emphysema in most 
patients involves cough involving affections of 
the mucous membranes of the air passages, 
nasal disease with obstruction, cardiac disease 
or habitual postural anomalies. The author 
presents a sur\'ey of the abnormal types of res- 
piration and of different postural anomalies 
causing a dilation of the lungs. The question 
of treatment and prophylaxis is touched upon. 
— The Emphysema of the Lungs, Its Symptotns 
and Relations to Other Diseases, H. Heckscher, 
Acta mod. Scandinav., March 17, 1945, 120: 
S49. — {E. R. Loftus) 

Bullous Emphysema. — ^The author presents 
3 cases of emphysematous bullae of the lungs, 
one of which terminated fatally. His conclu- 
sions are that bullous pulmonary emphysema 
may appear partly as an attending phenome- 
non to fibrous lung disease and protracted 
bronchial vahnilar stenosis and that another 
group exists as a primary affection apparently 
not depending upon preceding or coexisting 
disease. The degenerated lung tissue acts as 
a series of toIvcs and their mechanism func- 
tions by pressure changes upon them in the 
course of respiration. — Emphysema pvlmomm 
bullosttm, P. Ourcn,' Acta mcd. Scandinav., 
194S, 114: lS7.—iE. R. Loftvs) 


Giant Emphysematous Bleb. — A 51-year- 
old cobbler, who suffered from mucopurulent 
expectoration, dyspnea and pain is reported. 
The X-ray film showed a cavity occupying the 
entire upper lobe down to the seventh rib 
posteriorly. Over this cavity, no physical 
signs could be heard. As differential diagnoses 
had to be considered: tuberculosis, bronchi- 
ectasis, lung abscess, cyst, emphysematous 
bleb, hydatid cyst. There was very little spu- 
tum, which was negative for acid-fast bacilli 
and elastic fibres. The patient was treated 
symptomatically. Three years later he was 
readmitted with the symptoms of severe 
alveo-bronchitis and cardiac decompensation. 
At this time the X-ray film showed that the 
cavity had completely disappeared. An au- 
topsy was done and a retracted scar was found 
in the right upper lobe involving the pleura. 
This is explained as the remainder of a rup- 
tured giant emphysematous bleb which was 
located subpleurally. Incidentally, numerous 
small dense nodules were found throughout 
both lower lung fields which looked in the 
X-ray Uke a productive type of tuberculosis. 
The autopsy showed that this condition was 
caused by nonabsorbed iodized oil which had 
been introduced three years presdously. The 
lung had evddently lost its capacity of absorp- 
tion. — Enfisema ampolloso gigante simulando 
vna amplia cavidad pidmonar, I. M. Hernan- 
dez, Arch, argent, de lisiol., January-March, 
1945 , 21: ISO. — (IF. Swienty) 

Pneumonoconiosis. — ^Pneumonoconiosis can 
be divided in three principal groups: silicosis 
and asbestosis, modified silicosis and benign 
pneumonoconiosis. Silicosis and asbestosis 
produce specific pathological lesions in the 
lungs. They are due to the inlialation of free 
silica and of asbestos dust. Modified silicosis 
is produced by the inhalation of a dust con- 
taining a significant amount of free silica 
combined with a highly concentrated non- 
siliceous dust. Benign nonspecific pneu- 
monoconiosis results from the inhalation of 
organic or inorganic dusts which are neither 
to.xic, allergenic nor pathogenic. They pro- 
duce fibrosis but no nodulation. SjTnptoms 
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are absent. In tbe group of benign pncu- 
monoconiosis have been included baritosis and 
siderosis. The former oecurs in baryta miners 
the latter in electric arc welders. Four cases 
of siderosis are reported which occurred in 
metal grinders. Silicosis was excluded by 
elinunating significant e.xposure to free silica. 
The grinders were employed in a dry grinding 
process for a bearings company. The metal 
ground contained about 98 per cent iron 
about 2 per cent alloy and not more than 0.2 
per cent free silica. The abrasive wheels were 
composed of bakelite, carborundum and 
aloxite. . It is impossible to differentiate the 
roentgenological appearance of nodulation of 
silicosis or the pseudonodulation of benign 
pneumonoconiosis from the shadows cast by 
many other pulmonary diseases. Detailed 
knowledge of the occupational liistory, the 
environmental conditions and the precise 
information regarding the nature, concentra* 
tion and particle size of the dust is necessary in 
order to differentiate between silicosis and 
benign pneumonoconiosis. Benign pneu- 
monoconiosis is not disabling; it produces 
nothing but shadows cast on a roentgenogram. 
— Benign Pneumonoconiosis, E. P. Pender- 
grass & S. S. Leopold, J, A. M. A., March 
S4, md, 127: 701 — {H. Abclcs) 

Silicosis in Sweden.— -The author made a 
comprehensive study of silicosis in the indus- 
tries in Sweden. Two thousand, six hundred 
and thirty-one workers in various industries 
were examined. The following classification 
of the material was made on the basis of the 
International Congress of Johannesburg; first 
stage: needle-head size foci; second stage: the 
spot-like foci are larger, the upper limit being 
pea size; tliird stage: foci larger than pea size, 
which fuse and form massive areas. The 
author made two studies in the porcelain 
industry (1934 and 1939). Of 1,205 em- 
ployees examined, there were 614 who worked 
in dusty occupations. The earliest case of 
silicosis was obseiwed after ten years of ex- 
posure, and the third stage after about tliirty- 
five j'ears. He concludes, by comparative 
reports, that silicosis in Sweden's porcelain 


industry occurs after a long period of exposure 
and that the disease progresses to the same 
extent as in other countries. There were 11 
cases in which active pulmonary tuberculosis 
developed. His findings do not substantiate 
the opinion generally held that there is a high 
tuberculosis morbidity in porcelain workers. 
The incidence of silicosis in the employees of 
iron works was 31.3 per cent. The first stage 
was seen to develop after ten to fifteen years 
exposure and the second and third stages after 
fifteen to twenty years. In foundry workers, 
the author found that the first stage of silicosis 
developed in the 41 to 56 year age group, after 
a twenty to twenty-five year e.xposure. The 
silicosis developed so slowly tluit the adranced 
forms occur in the age group that is ordinarily 
ready for retirement. There were 229 cast- 
iron polishers e.xamined, 81 (35.4 per cent) of 
whom showed silicosis. The first stage de- 
veloped after five years of exposure and the 
third stage in ten to fifteen years. It devel- 
oped in severe form in about twenty years. 
In this Latter instance the far adwnced cases 
were present in the most productive age group. 
The problem of silicosis in the iron ore mines 
has been present in Sweden for the past forty 
to fifty years, since the introduction of the 
machine drill. First stage of silicosis was seen 
to develop after a five year emplojmient in the 
Lapland mines . All iron ore miners in middle 
Sweden showed erddence of silicosis after 
forty years of e\-posure. The author found no 
close relationsliip between tuberculosis and 
silicosis in the iron ore miners. Comparing 
silicosis in different industries in Sweden, the 
author found that severe silicosis occurs most 
rapidly in quartz-mill workers, sand straamers, 
drillers in quartz mines and cast-iron polishers, 
all of whom developed third stage' silicosis 
before fifteen years of occupation. In oven 
masons and drill borers and in iron-ore miners 
at least fifteen to twenty 3 'ears of exposure is 
necessary, wlule in porcelain workers at least 
twenty^-five years of exposure is required for 
silicosis to develop. The material does not 
allow to draw any definite conclusions as to 
the r6le of tuberculosis in silicosis. Although 
each indhddual in whom a diagnosis of silicosis 
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was made had roentgenograpliic findings com- 
mon to them all, each group had distinctive 
characteristics wliich are so tj^rical that even 
without knowledge of the occupational histoiy, 
a definite conclusion may be made as to the 
type of work in each case. Bronchographic 
studies were performed to study the topog- 
raphy of the bronchial tree, which is related 
to the contracting foci in the lung in silicosis 
in the tlfird stage. The contracting centre 
exercises its pull on the most ventral bronclii 
and they are dislocated upward and anteriorly. 
The position of the dorsal bronchi is influenced 
only to a small degree. The contrast sub- 
stance in the bronchi stops at the homogeneous 
areas, indicating that the bronchi are squeezed 
off in tire region of the massive density. 
Bronchospirometric examinations were per- 
formed on 197 cases; 48 in the fii'st stage, 68 
in the second stage and 84 in the third stage. 
The spirometric changes in severe silicosis 
showed definite differences between cases in 
which the course of the disease is more rapid 
and those in which the development of silicosis 
is slower. In the slower development of third 
stage silicosis, the increase of residual air is 
significant and the total capacity is not greatly 
decreased. In the more rapid progression of 
the disease, the hmitation of the total capacity 
in the third stage is marked, while the residual 
air is not changed. Bronchospirometric ex- 
aminations in far advanced cases show that 
part of both limgs share in the oxygen intake 
and carbon dioxide output and that minute 
ventilation and vital capacity lie witiiin nor- 
mal limits. The author believes that respira- 
tory insufficiencj’’ is the result of the emphy- 
sematous transformation which characterizes 
the advanced stage of silicosis. — Die Silikosc 
ah Bentfskrankheii in Schiveden, T. Bnicc, 
Ada vied. Scandinav., Supplement 129, 1942, 
pp. SSS. — (0. Auerbach) 

Zinc Chloride Smoke. — Zinc chloride smoke 
is said to be innocuous in the open, but its 
inhalation in confined spaces is extremely 
serious. Aside from the high temperature of 
the inhaled particles the hygroscopic and 
astringent properties of tlie substance are 


dangerous irritants in the respiratory passagesil 
Because of the particulate nature of the smoke, 
damage to the limgs is relatively slight. In 
an accident in Malta, 70 people were exposed 
to zinc chloride smoke in a tunnel. A total of 
10 deaths follonung exposure was recorded, 
either immediately or within a week. The 
immediate effects consisted of dyspnea, stridor, 
cough, bloody expectoration, retrosternal con- 
striction and pain. There was pale gray 
cyanosis which was only partiallj"^ relieved by 
oxygen. Outpouring of secretions was a 
marked feature of the illness. Two autopsies 
were done. These showed edema and ulcera- 
tion of the tracheobronchial tree leaving large 
denuded areas. The lungs showed patchy 
bronchopneiunonia and engorgement. The 
uninvolved lung was emphysematous, and 
congestion and subplemal hemorrhages were 
noted. The intense heat of the particles had 
also caused external bums. Treatment was 
entirely sjTnptomatic. — Casualties following 
Exposure to Zinc Chloride Smoke, E. H. 
Evans, Lancet, September 22, 1945, 249: SOS. 
— {H. Marcus) 

Familial Spontaneous Pneumothorax. — ^Two 
brothers suffered from a spontaneous pneumo- 
thorax at the age of 36 years. One sustained 
a sudden left pneumothorax during an attack 
of what was thought to be influenza and ton- 
sillitis. He developed slight fever and on 
fluoroscopic examination a total collapse of 
the left lung was found vith a small amount of 
fluid in the costophrenic angle. All labora- 
tory and chnical investigations to determine 
the origin of liis infectious state were negative. 
Tlie lung reexpanded completely in two 
months. This patient had been under obser- 
vation for several years before this accident. 
In none of the X-ray plates before and after 
the spontaneous pneumothorax could any 
pulmonary lesion be found. Tlie brother 
suffered for one and one-half months of slight 
thoracic pains which could at first not be 
localized but which finallj' settled in the base 
of the right hemithora.x. An X-ray film 
showed a small marginal pneumothorax on the 
right wliich was notable for the complete 
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absence of any adhesion. The lung tissue 
was completely transparent. There was a 
small amount of fluid in the costophrenic 
angle. He had neither dj'spnea nor cough 
and recovered within six weeks, during which 
time he had a slight election of temperature. 
This patient also had had previous and re- 
peated X-ray films after the accident. Ail 
proved to be completely negative. A few 
cases of idiopathic familial spontaneous pneu- 
mothorax have.been described in the literature. 
In some of them the pneumothorax has lasted 
as long as twenty yeiirs. Generally, a com- 
plete absorption of pneumothorax air takes 
place in six weeks. The concept that every 
spontaneous pneumothorax is caused by 
tuberculosis must be abandoned. Almost all 
cases of spontaneous idiopathic pneumo- 
thorax are in male patients. The intrapleural 
pressure generally remains negative and, if 
positive, does not reach more than plus 2 to 
plus 5 or rarely plus 10. The pneumothorax 
is produced by an accidental rupture of sub- 
pleural blebs of a special structure in the 
presence of a familial predisposing factor. — 
Neumoiorax cspontanco idiopalico familiar, H. 
Orrego Pnelma & L. Richard B., Prensa ??iM. 
argent., July 6, 1945, 32: 1252. — (IF. Sieienty) 

Spontaneous Pneumothorax, — ^A 21 j^earold 
soldier gave a history of frequent mild upper 
respiratory infections. An X-ray film of the 
chest revealed no abnormality in September, 
1944. In September, 1945, while he was 
flyiag for the first time in an airplane, he ex- 
perienced pain in the upper right thorax. 
The altitude of the flight was approximately 
8,000 feet. Six days later the pain was still 
present and the patient sought medical advice. 
Physical and roentgenological examination re- 
vealed 60 per cent collapse of the right lung, — 
Spontaneous Pneumothorax Produced by As- 
cent in an Airplane, H. F. Holler 0. 
Horwitz, J. A. M. A., March 3, 1945, 127: 
519.— {H. Abcles) 

Spontaneous Pneumothorax. — Pulmonary 
tuberculosis is thought to stand first as the 
exciting cause of spontaneous pneumothorax 


wlule other forms of pulmonar 3 ’' disease may 
result in spontaneous pneumothorax. It also 
occurs in apparently healthy persons and as 
the result of cxtrapulmonary conditions. 
However, it is considered rare as a complica- 
tion of pneumonia in adults, most persons 
assuming that ])neumonia results in complica- 
tions conducive to pneumothorax. A renew 
of literature, wlucli is scant, shows the earliest 
reference to tliis is by Van !Mering, reporting 
2 cases of spontaneous pneumothorax occur- 
ring in pneumonia. Various authors subse- 
quentlj'- reported cases of pneumonia compli- 
cated by pneumothorax, a total in all of 20 
cases. The author believes that it occurs more 
frequently than previously believed and 
presents rc\news of 2 cases. In the first 
patient, pneumothorax was discovered in 
routine X-ray axamination. The second was 
discovered when the patient again developed 
fever and ex.amination revealed hjperreso- 
nance and diminished breath sounds. Fluid 
was also present. Culture was negative for 
any organisms. Autopsy revealed a partial 
collapse of the lung and also endocarditis. In 
neither case was there any cndence of tubercu- 
losis. The fact tliat pneumothorax may be 
masked by the other grave sjnnptoms of 
pneumonia may accoimt for failure of more 
frequent recognition. — Spontaneous Pncimo- 
thorax as a Complication of Pnenmonia in 
Adults, E, R. Movitl, Am. J. M. Sc., May, 
1945, 209: 595.— {G. F. Mitchell) 

Pneumothorax from Gastric Ulcer. — ^This 
condition is rare and has been reported in 25 
cases to date. The usual course of events is 
rupture of a gastric ulcer at the cardiac end 
of the stomach into the peritoneal cavity with 
the formation of a subpluenic abscess and 
erosion into the pleural cavity tluough the 
diaphragm. In the present case, an ulcer in 
the cardia dissected through the coats of the 
stomach and esophagus and ruptured into the 
left pleural ca-\dty without touclung theperi- 
toneal cavity. Contents of the left hydro- 
pneumothorax were aspirated and were clearly ’ 
shown to be gastric juice. The patient died 
fourteen and one-half hours after admission to 
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tlie hospital and the findings at autopsy con- 
firmed the diagnosis . — Pneumothorax Result- 
ing from a Dissecting Gastric Ulcer, P. B. 
Hudson, L. C. Gray & H. E. Newman, Arch. 
Surg., June, 1945, SO: SOL — (H. Marcus) 

Blast Injury. — ^It has been fairly well ascer- 
tained that according to their severity the 
lung lesions resulting from blast are: (1) a few 
small hemorrhages on surfaces of lungs; (2) 
patchy hemorrhages throughout the lungs; 
(S) complete hepatization of the lungs by 
hemorrhages. Further accepted is the direct 
etiology of blast injuries — by the wave of posi- 
tive pressure acting directly on the chest wall. 
In this series 21 cases on nonpenetrating blast 
injvuies imaccompanied by additional trauma 
were studied. It was possible to obseiv^e cases 
at different intervals after injury and watch 
their progress for a few days before sending 
them on to base hospitals. With few excep- 
tions the blast — in these cases — seemed to 
have been sustained chiefiy by the chest, and, 
conversely, cases of abdominal blast — not in- 
cluded in tliis series— were noticeably free from 
pulmonary symptoms. There was complete 
calm in these patients — no evidence of anxiety 
or overreaction. Over half the patients were 
imconscious for a few minutes to several hours 
after injury. No abnormal central nervous 
system symptoms or signs were noted. Dysp- 
nea was universal — sometimes described as 
“tightness” and a “blown-up feeling.” Rapid 
wheezing respirations, cougliing of frothy 
blood-stained sputum and sometimes cyanosis 
were recorded. Pain was a constant feature; 
two types being present: (I) retrosternal pain, 
and (2) muscular. Cough occurred in all but 
2 cases and hemoptysis in 15. Except for 
generalized rhonclii which cleared in a few 
days and a few cases of massive involvement 
showing dulness, diminished breath sounds 
and fremitus, the physical signs were sparse. 
Ten of the cases showed no detectable ab- 
normality in chest films taken ndthin a few 
days of injury. There was nothing specific 
about the shadows of the radiologically posi- 
tive cases; they were unilateral in some in- 
stances, bilateral in others; and varied from 


increased density to the appearance of massive 
consolidation. All opacities were in tlie mid- 
dle and/or lower zones, situated for the most 
part centrally. The shadows were confiuent 
and not patchy. There seemed to be little 
correlation between the severity of the symp- 
toms and the amovmt of damage as revealed 
by X-ray films. Of the 15 cases with hemop- 
tysis only 6 showed radiological changes. 
Considering this discrepancy it seems possible 
that the source of bleeding in those patients 
with clear films may be bronchial. Treatment 
should be for the symptoms — rest and physio- 
therapy for the muscular pain . — Blast Injury 
to the Dungs — Clinical and Radiological Find- 
ings and Their Relation to Certain Symptoms, 
G. R. Feamley, Brit. M. J., April 7, 1946, 1: 
474.— ip. H. Cohen) 

Right Heart In Pulmonary Disease. — ^It has 
been stated that fully 10 per cent of all cases 
of chronic cardiac failure are secondary to 
disease of the respiratory system. Electro- 
cardiographic evidence of right ventricular 
preponderance, of hypertrophy of the right 
heart, of insufficiency of the right coronary 
artery should immediately stimulate an in- 
vestigation of the lungs. Pulmonary func- 
tional damage is not always demonstrable in 
the X-ray film, and in the absence of obvious 
mitral or congenital heart disease, the respira- 
tory tract must be held responsible for the 
alterations of the right myocardium. Abnor- 
mal resistance in the lesser circulation is the 
immediate precursor of right cardiac hyper- 
trophy, right coronary sclerosis and mjm- 
cardial insufficiency. This picture is fre- 
quently well developed in young people in 
whom a rheumatic etiology is sought for in 
vain. Inasmuch as no demonstrable cardiac 
hypertrophy may accompany tliis picture of 
right heart failure, the recognition of the 
electrocardiogram of right heart strain and 
insufficiency is of extreme importance to the 
clinician in diagnosis and prognosis. — Myo- 
Jcardschadigung dcs redden Herzens als Folge 
Pulmonaler und pleuraler AffeUionen, E. 
Attinger, Schweiz, mcd. Wdmschr., November 
S, 1945, 7S: 969. — (If. Marcus) 
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Infarct Cavities. — ^Although pulmonary in- 
farction in the course of cardiac disease or 
postoperatively is not uncommon, necrosis of 
the infarct with cavdty formation is rare. In 
104 cases of puhnonarj' infarction which came 
to autopsy, only 6 ca^^ties were found. Pre- 
disposing causes for the formation of cardty 
are the size of the infarct, winch is usually 
large, location in the upper lobes, and pre- 
existing disease of the pulmonarj' arterial 
system, such as arteriosclerosis, arteritis, or 
changes due to clrronic interstitial pneumonia. 
Pyogenic infection of the infarct by the bron- 
chial route is the final and decisive factor. 
Clinical diagnosis of infarct cavity is difficult. 
The patients are usually desperatelj’’ ill. It 
is difficvilt to get a good X-r.ay film, and 
hardly ever is the patient well enough to sit 
up, so a fluid level in the ca\dty might be 
demonstrated. The outcome is that of the 
primary disease, and therefore often fatal. 
Histologically the cavities are large, cone 
shaped, with the base of the cone at the pleura 
and the apex to the liilum. Four distinct 
layers may be recognized. The inner necrotic 
layer contains elements of lung tissue, and the 
elastic framework of the hmg can be recog- 
nized. Around this a leucocytic collar is 
usually seen, then a layer of granulation tissue, 
and a surroimding area of pneumonia. The 
main pulmonary arteries are plugged by 
emboli. — Ueher die Infarktkavemc der Lnmge, 
M. A'ufdermaur, Schweiz, mcd. Wchnschr., 
Novetnber 18, 1944, 74: 1191. — (if. Marais) 

Bronchogenic Carcinoma. — Bronchogenic 
carcinoma is one of the most frequent and 
important primary malignant lesions. It is 
second only to carcinoma of the stomach 
according to autopsy findings. The incidence 
is increasing both relatively and absolutely. 
Dorn estimates that of 450,000 to 500,000 
individuals in the U. S. under medical care 
for carcinoma, 13,000 are being treated for 
carcinoma of the lung. Approximately 8,000 
new cases of carcinoma of the lung are diag- 
nosed each year. The greatest incidence is 
in males in the fifth, sixth and seventh dec- 
ades. MoAldowie reported a case in a 6J 


months old child. Repeated inhalations of 
smoke produce chronic irritation of the bron- 
chi.al mucosa as cvudenccd by the characteristic 
associated cough. The inermsed incidence of 
bronchial carcinoma directly parallels the 
increased sale of cigarettes. Pulmonary car- 
cinoma is almost entirely a disease of the 
bronchi, begmning only rarely in the alveoli. 
It occurs more often on the right side than 
on the left side. In Ochsner’s series of 52 
pneumonectomies, the right upper lobe was 
involved in 25 per cent, right lower lobe in 
25 per cent, right middle lobe in 3.8 per cent, 
the left upper lobe in 19.2 per cent, and the 
left lower lobe in 13.5 per cent. The region 
of the hihim is most frequently involved. 
Growth is relatively slow. Localization per- 
sists for a considerable period. Wegelin found 
11 per cent with no evidence of extension even 
at time of autopsy. Metastasis is by^ direct 
extension, intrabronchial spread, implantation 
by aspiration, biopsy, or operation or by 
hematogenous or lyunphogenous routes. Jle- 
tastases constitute the most important single 
prognostic factor. Regional bronchial and 
mediastinal nodes are the most frequent sites. 
In Wegelin’s series Ijunphogenous metastases 
were present in SI .2 per cent. Ochsner re- 
ported 3,047 collected cases with metastases 
as follows: 72.2 per cent to the regional lyunph 
nodes, 33.3 per cent to the liver, 29.8 per cent 
to the pleurae, 23.3 per cent to the contra- 
lateral lung, 21.3 per cent to the bones, and 
20.3 per cent to the adrenals. Of 116 cases 
reported bj' Ochsner, 90, or 77.6 per cent, were 
considered operable. Of these, 52, or 44.8 per 
cent, had successful pneumonectomies. The 
balance were explored and found inoperable. 
There is no tjqiical clinical picture. The onset 
is usually insidious. There is often an anteced- 
ent liistory of respiratory infection, so-called 
flu, from which recovery was never complete. 
Cough is the most frequent symptom, occur- 
ring in from 65 to 91 per cent in various series. 
In Overholt’s series 63 per cent Imd been in- 
correctlj' diagnosed by the first phj'-sician con- 
sulted. There may be no chest symptoms 
present or epigastric distress, anorexia, nausea, 
vomiting, malaise or weight loss may occur. 
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Expectoration is rather frequent and is espe- 
cially important when associated nith hemop- 
lysis. Hemoptysis was the chief complaint 
in 18.9 per cent of Ochsner’s series, but was 
present at some time in 48.3 per cent. Tho- 
racic discomfort may occur. Dyspnea is 
infrequent and late. The interv'al between 
onset of sj'mptoms and death is relatively 
short, from less than one month to fifteen 
months in the literature. The authors point 
out that the growth may e.\ist for a long period 
before symptoms are present. The diagnosis 
is not difficult if suspected in evcrj’' male over 
40 years of age udth unexplained respiratoi^’’ or 
digestive complaints. The X-ray may be 
negative early because of the difficulty in 
differentiating hilar shadows. Andrus found 
X-ray gave the correct diagnosis in 58, or 
90.G per cent, of 64 cases. Bronchoscopy is 
the most reliable method and should give a 
positive diagnosis in 70 per cent because that 
is approximately the incidence of hilar involve- 
ment. HoUnger and Kara obtained positive 
diagnoses by bronchoscopy in 7S.4 per cent. 
Hilar lesions in the upper lobe bronchus may 
be beyond the %dsion of the bronchoscope. In 
the author’s series of 52 pneumonectomies the 
clinical findings were positive in 100 per cent, 
radiological findings in 44.2 per cent, positive 
biopsy by bronchoscopy in 32.6 per cent. 
Bronchoscopy had been done in 40, or SS.4 per 
cent, of these 52 cases. However, biopsy was 
possible in only 23 of the 4G cases. Of these 
23 biopsies, the diagnosis was positive in 73.9 
per cent. Bronchography and axamination of 
sputum and pleural fluid for tumor cells maj* 
also be helpful. The authors arc unequivo- 
c.ably opposed to aspiration biop.sj' bcc.-uisc of 
the danger of implantation metastases. Thej' 
had 2 such c;iscs in this scries. Surgical 
extirpation is the treatment of choice. Ir- 
radiation is of little value except to relieve 
manifestations in hoi)clc.':5 cases. Pneumonec- 
tomy should be performed even if the lesion is 
limited to a single lobe. Preliminary- pneumo- 
thorax is de.rirablc, gradually increasing the 
intrapleural prcs.surcs to the positive side. 
Tliis manoeuvre determines the presence, ex- 
tent and location of adhesions, comjjrcsse.s the 


pulmonary bed gradually allowing the cardio- 
vascular sj’stem to compensate. Tliis is 
esiiecially important in patients with limited 
cardiac reserves. Age in itself is no contra- 
indication to pneumonectomy. Inhalation 
cyclopropane is the anesthesia of choice using 
positive pressure. A trained anesthetist is of 
the utmost importance. At least 1,500 cc. 
of blood should be available for each case. 
The anterior approach is preferable because 
it allows freedom of cardio-respiratorj- func- 
tion. The postero-lateral approach offers the 
advantage tliat dense posterior and lateral 
adhesions can be dirided under direct vision. 
Pleuralization of the bronchial stump is prob- 
ably the most important manoeuvre in pre- 
venting iDSufficienc 3 ' of the stump. . Closure 
should be without drainage. Immediate post- 
operative bronchoscopy to aspirate secretions 
is advised. O.xygen should begiven for twent\-- 
four houra postoperativcly. Earl 3 - ambula- 
tion is important. Of 361 collected cases of 
pneumonectomies for primar 3 ' bronchogenic 
c.arcinoma, 51.5 per cent arc living and 4S.4 
per cent arc daad. Of the authors’ 52 cases, 
22, or 42.3 per cent, arc living, 57.5 per cent 
are dead. Of those still living, one is living 
eight 3 -cars after ojicration, 1 six 3 -car.«, 2 five 
3 -cars, 2 four years, 3 three years, 1 two 
years, 0 one 3 'car, and 6 leas than one year. — 
Primanj Bronchiogeme Carcinoma, .4. Oc/is- 
ncr, J. L. Dixon cf- M. DcBahcg, Dis. of 
CIicsl, March- April, lOJ^o, II: S7. — (/v. R. 
Banco}) 

Bronchoscopy in Carcinoma — The increas- 
ing frequency of bronchial carcinoma .aiid the 
bettor ra«ult.‘5 of surgcr 3 - as comjinre^l with 
radiothcmp 3 -, ncce.=sitato c.'aict looaliratinn 
of the lesion. For .nieh loe.aliz.ation bnmrho.-:- 
copy- is used most often and is the most exact 
inasmuch as it allows biopS 3 - at t!ic s.imc time. 
The author rc]>orts a .'^tuih- of 30S ca^'^s which 
came to autopsy between 1927 and 1953. 
Tyvo hundred seventy'-three were m.nlaj and 3.> 
females, a ratio of 7.8:1. In 11 tlm prim.-in- 
site was unknown, in 2 the ic'-ion voss at the 
bifurcation, in 132 on the left and in 16.3 on the 
right. Seventy- per cent yvcrc in the large 
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bronchi, tiie remainder in the poripherj’. 
Pifty*fonr per cent were oat cell enreinonnv, 35 
per cent squamous cell carcinoma and 10 per 
cent adenocarcinoma. Only 42 per cent were 
seen on direct view, This included those at 
the birur&ation, main bronchus or stem 
bronchus. The remainder of those in the 
large bronchi had to be visualized with mirrors. 
— Zur Frage dcr LcislnngsJ(i}ng}:cil dor }iron~ 
chosJcopxc /fir die Diagnostik dcr Jironchial- 
karzinomc, I. j't. B. Cathie, Schivci:. mcd. 
Wdinschr., Jamtary G, 10!/). 75; 15. — (,f. 
Gcrstcin) 

Disturbance of Pigmentation with Pnneoast 
Tumor. — Disturbances of pigmentation in the 
presence of involvement of the sjunpathctic 
nervous sj’stem luavc only rarely been reported. 
The present report deals with a 47 year old 
woman who was observed for one and one- 
half years until she died of a superior sulcus 
tumor. She Irad tj'pical involvement of the 
sympathetic ganglia and trunk, with miosis 
and anhydrosis. Wlien ultra%nolct radiation 
was given, it was noted that the affected side 
failed to show sldn pigmentation equal to the 
imaffected side. The line of pigmentation 
was strictly limited by the raidline, and al- 
though the face and neck did show some pig- 
mentation later on, the difference on the chest 
and back remained marked until the time of 
death. This patient had extensive metastasis 
to the ribs and vertebral column, but in view 
of the fact that no corresponding large areas 
of loss of sensation were present, the author 
attributes the failure of the skin to show 
pigmentation folloudng ultraviolet radiation 
to involvement of the sympathetic nervous 
system rather than to metastasis to the central 
nervous system . — Vber cinen Fall von Pan- 
coast’s Syndrom mil ncurogener Herabselzung 
dcr Pigmenlimmgsfdhigkcil, G. Lindgren, 
Acta mod. Scandinav., June 2S, 19!/, 110: 
!/5. — (H. Marcus) 

Pulmonary Alveolar Tumors. — Pulmonary 
alveolar tumors are considered rare. How- 
ever, its infrequent observation may result 
from the difihculty of premortem X-ray and 


dinic-al diagnosis. Therefore, G cases of prob- 
able alveolar tumors are prcscntcfl, and the 
differential diagnosis from bronchogenic and 
metastatic tumors and from infections dis- 
cus.sed. Disease may be of prcxiominantly 
nodular or diffuse form, often with wide- 
spread metasLasis. SjTnptoms are those of 
pain, cough, weakness, weight loss and dysp- 
nea. Bronchoscopy is usually negative. It 
may be complicated by other conditions, such 
as pneumonia. One ease was complicated by 
Tonda hyRlolylica infection and had predom- 
inating cercbnal and meningeal s>Tnptoms. 
All dietl and microscopic sections of the tumors 
favored the alveolar wall ns the origin of 
tumor. Some would dispute this, but only 
serial sections through the lungs would make 
diagnosis absolutely irrefutable. A reanew 
of literature disclosc<l 24 clear-cut eases from 
the world literature. ^Yllilo most of these 
tumors have been definitely malignant, some 
were borderline or histologically benign. The 
clinical features ns reported arc similar to other 
lung tumors, such as, cough, ciranosis, bloody 
sputum, chest pain, pleural effusion and, in 
some eases, central nervous system sjTnptoms. 
Even cases histologically benign had a fatal 
outcome due to the extent of the involvement 
and secondarj’ infections, so that the prog- 
nosis is unfavorable in the majoritj- of eases. 
Unilateral diffuse monolobar tumors may be 
amenable to surgery or X-ray treatment. 
The X-ray appc.arance suggests the difficulty 
of conclusive diagnosis, because alveolar 
tumors may simulate bronchogenic cancer, 
metastatic tumor, fungus or tuberculous in- 
fection and pneumonitis. (Complications, es- 
pecially pleural effusion, bronchiectasis and 
aavity add to the confusion as they may bo 
the direct result of the tumor or may be purely 
incidental. Hffiile tumor was the definite 
diagnosis in 5 of the 6 cases, the true character 
of the tumor could not be determined. Some 
of the older cases in literature were misdiag- 
nosed as tuberculosis or pneumonia. The 
absence of fever, weightless, progressive weak- 
ness, may favor diagnosis of tumor, but, with 
our present knowledge, the differential diag- 
nosis in the majority of cases can only be made 
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on microscopic axaraination. However, in 
all patients with multiple nodular, apparently 
metastatic nodules without evidence of 
neoplasm elsewhere, such diagnosis should bo 
considered. — Roentgenologic Aspects of Pul- 
monary Tumors Probably Alveolar in Origin, 
E. F. Geever, II. R. Carter, K. T. Kaibcurgcr 
& E. A. Schmidi, Radiology, April, 19J^5, 44: 
S19.—{G. F. Mitchell) 

Pulmonary Sarcoma. — The case history of 
a G6-ycar-old female patient is given. The 
onset of her illness was in January', 1944, with 
pain in the left chest. In hlaj’, 1944 she 
developed dyspnea. Roentgenological e.\am- 
ination in .Tune, 1944 revealed opacity of al- 
most the entire left lung field. On bronchos- 
copya gray mass was seen in thelcftmain bron- 
chus and the diagnosis of a pobT was made. 
Histological c-xamination of the mass did not 
decide the diagnosis. After bronchoscopic rc- 
moral of the tirmor the left lung became 
again aerated and the patient’s condition im- 
proved. One month later the sj'mptoms had 
reappeared. Bronchoscopy revealed recitr- 
rence of the mass, which could not be removed 
completely this time. A histological diagnosis 
was again impossible. Pneumonectomy was 
considered but not done because of the age 
and the general condition of the patient. Six 
weeks later she was again bronchoscoped and 
on biopsy the diagnosis of fibrosarcoma was 
made. The patient died in December, 1944, 
rmder the sj'mptoms of extreme dyspnea. At 
autopsy a fibrosarcoma was found which 
occluded the left main bronchus completely, 
and partially the orifice of the right main 
bronchus. There were no metastases. The 
rarity of pulmonary sarcoma is stressed. — Un 
cas de sarcome primilif du poumon, G. L. Cot6, 
Laval mid., September, 1945, 10: 4S7. — (ff. C. 
Leiner) 

Metastatic Hypernephroma. — ^Although hy- 
pernephroma is known to metastasize to the 
lungs and mediastinal lymph nodes with some 
regularity, it is uncommon to find that the 
pulmonary metastasis is the presenting symp- 
tom. Only a few cases have been reported in 


the literature where the pulmonary metastasis 
caused the death of the patient and a renal 
tumor could be found at autopsj' onlj'. It is 
well known thathj'pernephromata may remain 
small yet metastasize widelj'. The chest 
X-ray film shows a picture of mediastinal 
IjTnph node enlargement which is progressive 
and the later development of pulmonary 
lesions. The differential diagnosis from malig- 
nant Ij-mphomata is difficult, if not impossible. 
IMien it is impemtive to make a diagnosis from 
the point of prognosis, transpleural biopsy of 
the mediastinal Ij-mph nodes is suggested. — 
Inirathoracic Hypernephroma Metastases Simu- 
lating Primary Ptdmonary Disease, S. Radner, 
Acta mcd. Scandinav., Oeotber 2S, 1942, 112: 
264. — {II. Marcus) 

Lung In Leukemia. — Pulmonarj' infiltra- 
tions in leukemia were first described in 1885, 
after autopsy. Clinical discovery is much 
more difficult. Joacliim and Loewe, in 1927, 
described a case of myelogenous leukemia, in 
which X-raj' films taken every fifteen days 
showed transitory pulmonary infiltmtions. 
Dj'spnea and hemoptysis were present. On 
autopsy there were found subpleural nodules 
of mj'eloid tissue, 2 to 5 cm. in diameter. 
The author describes a case of acute myelog- 
enous leukemia which was followed from the 
start, and which showed consolidation in the 
right upper lobe, and crepitant r41es, but no 
sj'mptoms referable to the lungs. This 
progressed until there were signs of a cavity, 
which was confirmed by X-ray film. On 
autopsj' myeloblasts were demonstrated in 
the bronchbl and alveolar walls, with occlu- 
sion of the capillaries by myeloblasts, Leuke- 
mic infiltrations were also found in the skin, 
buccal mucosa, myocardium, kidneys, spleen, 
liver, lymphatic tissue, intestines, tonsils and 
testicles. — Lc poumon leucemique, H. Dubois- 
Ferridre, Schweiz, med. Wchnschr., January 6, 
1946, 7S: 11 . — (/. Gerstein) 

Hydatid Cyst of Pericardium. — Hydatid 
disease of the heart is observed in 0.7 to 13.6 
per cent of all cases of hydatid disease. Re- 
view of the literature shows that there are only 
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50 cases of hydatid cyst of the pericardium. 
The authors present one case. A laborer of 
35 years was complaining of dyspnea on exer- 
tion and circulatory disturbances wliich had 
increased during a period of tliree 3 ’ears. He 
had suffered several attacks of vdolent pain in 
the lower part of the right hemithorax radiat- 
ing into the right arm. The X-raj' revealed 
an opaque density in the right cardio-phrenic 
angle; its outline was rectangular. An oblique 
X-ray film showed that its location was an- 
teriorly and aboA'^e the diaplnagm. It did not 
move vith the diaphragm. The laboratory 
tests showed a stronglj' positive Casoni reac- 
tion and eosinophilia of 6 per cent. The diag- 
nosis was based entirely on these findings. 
The difficulty was to localize the cj'st exactly. 
The margin of the inferior lobe of the lung, the 
convexity of the liver (with perforation of the 
diaplrragm), the diaphragm, the mediastinum 
and the pericardium w'ere possible localiza- 
tions. An operation under local anesthesia 
was done. The incision was made along the 
sixth rib anteriorly wdth resection of a portion 
of that rib and all of its cartilage. The cyst 
was visualized but no pleural adhesions were 
found. It w’as decided to leave an iodoform 
gauze pack to establish adhesions. Two 
weeks later the wall of the cyst was incised 
and the liquid material aspirated. The cyst 
was found to be within the pericardium. Its 
walls could not be removed completely. The 
opening in the pericardium was not closed. 
The patient has since been checked at regular 
intervals and found to be in perfect health 
twenty-one months later. At this time the 
electrocardiogram showed a rotation of the 
heart. All other findings w'ere normal. He 
still had 5 per cent eosinophils and a positive 
Casoni reaction. From that, the author con- 
cludes that there is a metastic localization of 
the disease in other parts of the pericardium. 
In the differential diagnosis the folioAving con- 
ditions have to be considered; (1) of cardio- 
vascular origin: intrapericardial aneurysm of 
the aorta, aneurj'sm of the wall of the heart, 
dilatation of the left auricle, diverticulum of 
the pericardium, cj^stic pericarditis, lipoma 
of the pericardium; (S) of pulmonary etiology: 


hydatid cyst, broncliial carcinoma, benign 
tumor, hemangioma, endothelioma, mela- 
noma, metastasis of senainoma or hyperneph- 
roma, congenital cyst; (S) of the mediastinum: 
mega-esophagus, diverticulum of the esopha- 
gus, intramural tumor of the esoplragus, basal 
mediastinal pleurisj’’, neurofibroma of the 
pleura, ganglioneuroma, cystic teratoma, tu- 
berculoma, leukemia, aleukemia; (4) of di- 
aphragmatic and subdiaplrragmatic origin: hy- 
datid cyst of the mediastinum, diapliragmatic 
hernia, hydatid cyst of the convexity of the 
liver, hydatid cyst of the diaphragm, lipomata 
.and fibromata; (5) originating in the thoracic 
wall: chondroma, fibroma, osteoma, abscess, 
hydatid ej’^st, extrapleural hematoma, menin- 
gocele. Pneumothorax, pneumoperitoneum 
and pneumopericardium are of value to estab- 
lish the dbgnosis. An exhaustive rerdew of 
the literature is given. — El hidalidoma ■peri- 
cardico, J. G. Bcngochca, Rev. espafi. de dr., 
traumalol. y orlop., May, 1945, 2: 277,~ 
(TF. Sioicnly) 

Isolation of Thromboplastin from Lung 
Tissue. — ^Tluomboplastin is a term applied to 
any substance, or any group of substances 
present in the tissues wdiich mitiate or facili- 
tate the process of clotting. In the mammal 
we have the thromboplastic substance fur- 
nished by the platelets of the blood and by the 
extravascular tissues. There is general agree- 
ment that the largest concentration is found 
in the lungs. The nature of tliis substance 
has not been defiiritely settled. The author 
has endeavored to isolate and purify thrombo- 
plastin from lung tissue mth two main objects 
in view; first, the development of a method for 
obtaining a usable preparation of thrombo- 
plastin to control hemophilic bleeding, or for 
application as a hemostatic agent, or as a 
reagent in the determination of protlirombin 
times and, second, to determine its chemical 
nature. Although tluromboplastin in suffi- 
cient purity to determine its true chemical 
form was not procured, the crude material 
obtained appeared to be a protein compound 
of a phospholipid. Such material from human 
and pig lungs, specially treated, gave sub- 
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stances capable of clotting hemophilic blood 
in one to two minutes in concentrations of 
1 mg. to 15 or 20 cc. of blood. This material 
can be kept in dry form in CO 2 with practically 
no loss of potency and, after sterilizing by heat, 
in alkaline solution in sterile serum tubes, 
with very slight loss of potency. The liquid 
material was used intravenously without 
serious reactions, the pig material in a strain 
of hemophilic swine, and the human material 
in a single clinical case. In the pigs the clot- 
ting time was reduced for a period of at least 
four hours. After twelve hours the blood 
returned to its usual clotting time, but after 
an interval of forty-eight to seventy-two 
hours there was again an unexplained marked 
and continuing reduction in clotting time. 
The human case, a patient bleeding profusely 
from aplastic anemia, received two injections 
intravenously, six days apart. The first in- 
jection was followed by a chill and the second 
by a rise in temperature. Nevertheless, the 
patient was favorably affected for the bleediog 
from the gums, pharynx and nose ceased and 
the blood coagulation time was shortened for 
a considerable period. There was no eAudence 
of blood regeneration and death soon followed. 
These findings give a definite hope that ma- 
terial prepared in this form might be used to 
control hemophilic bleeding. Further purifi- 
cation of this crude material showed that it 
was possible to remove the protein, leaving a 
residue with marked tluomboplastic actmty, 
the chemical nature of which was not deter- 
mined. — The Isolalion of Thromboplastin from 
Lung Tissue, W. H. Howell, Bull. Johns 
Hopkins Hosp., June, 194S, 76: 295 . — (/. S. 
Woolley) 

Defect of Anterior Mediastinum . — K 7-week 
old female infant was seen with episodes of 
cyanosis and rapid breathing. Roentgenolog- 
ical axamination of the chest revealed an 
oblong, air-filled structure in the anterior up- 
per portion of the right pleural c.a-\dty, which 
extended over behind the sternum to the left 
of the midline. The picture was suggestive 
of a congenital cs’^st of the right lung, com- 
municating with a bronchus, and an anterior 


mediastinal hernia. Aspiration of the cyst 
under fluoroscopic control resulted in bilateral 
pneumothorax. Exploratory operation re- 
vealed an emphysematous right upper lobe, 
which protruded into the left chest through 
an extensive defect of the anterior medias- 
tinum. Because of the poor condition of the 
patient the chest was quickly closed. During 
the following years the patient had frequent 
episodes of dyspnea apparently due to a valve- 
like mechanism in the right upper lobe bron- 
chus which permitted air to enter and to dis- 
tend the lobe. At the age of 4 an operation 
was performed: the mediastinal defect was 
closed and the right upper lobe was removed. 
Following that the child was completely 
asymptomatic. — Defect of the Anterior Medi- 
astinum: Successful Surgical Repair, R. E. 
Gross & J. E. Lewis, Sitrg., Gynec. & Obst., 
May, 1945 , 80: 649. — {G. C. Leiner) 

Dermoid Cyst of Mediastinum. — ^A 32 year 
old woman, suffering from cough, was ex- 
amined by fluoroscopy and a tumor was seen 
in the hiliun. This did not change its shape 
during respiration, it had well defined, irregular 
contours and it was round. Its shadow was 
not uniform and in some places it was as heavy 
as the cardiac shadow. Differential diagnosis 
with lipomata, chondromata, fibromata, ma- 
lignancies and hydatic cyst was considered. 
By puncture, sebaceous material was obtained. 
The clinical diagnosis of dermoid C 5 ^st was 
established. — Quiste dermoideo del mediastino, 
A. P. Heudilass efc J. A. Marti, Bol. d. Hosp. 
F. Santojanni, 1945, 1: 169. — (P. B. Franca) 

Sarcoidosis and Diabetes Insipidus. — Al- 
though the occurrence of diabetes insipidus in 
tuberculosis is uxcessivelj' rare, its occurrence 
in disseminated sarcoidosis is not infrequent. 
It is due to involvement of the posterior 
pituitary by specific granulomatous tissue. 
The symptom is transitory and tends to disap- 
pear as the generalized disease improves. In 
a recent case reported by the author, the 
superficial lymph nodes, the mediastinal lymph 
nodes, spleen, kidneys and mjmeardium were 
involved, and the patient also presented iritis 
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and parotitis. Disseminated sarcoidosis is a 
generalized disease of the reticulo-endothelial 
system probablj' caused by the tubercle bacil- 
lus. The fact that patients do not react to 
tuberculin should not be regarded as a true 
anergy. The response of the reticulo-endo- 
thelial system to the presence of the tubercle 
bacillus is apparently so prompt and vigorous 
that tubercle bacilli are immediately destroyed 
locally. Although there is some evidence to 
show that antibodies are produced in abund- 
ance, the theory advanced holds that they 
are fixed locally and that none are, therefore, 
available for a positive cutaneous reaction. 
It is not unusual to find the tuberculin test 
becoming positive as the sarcoidosis undergoes 
healing. Tliis may be the case although there 
is no evidence of caseous tuberculosis any- 
where in the body. Hyperplasia of the retic- 
ulo-endothelial system appears to be responsi- 
ble for the hjTjerglobulinemia which is seen 
with some degree of regularity. A specific 
effect on the mineral metabolism by the 
reticulo-endothelial cells is claimed to account 
for the presence of hypercalcemia. There are 
three forms of tuberculosis wluch involve the 
lymphatic and hemopoietic systems specifi- 
cally without a tendency to develop into banal 
progressive organ tuberculosis. Sarcoidosis 
represents the benign form in which the prog- 
nosis is favorable due to a good immunological 
balance. The second disease, generalized 
caseating tuberculosis of the lymphatic and 
hemopoietic systems, is a serious disease with 
an intermediate antibody response. Recovery 
from this disease is possible. The third form 
is acute tuberculous sepsis which is always 
fatal. In tliis disease the tuberculin test is 
also negative, but here a trae anergy is present. 
A specific tissue response is altogether absent 
and the lesions are is’idely scattered caseous 
necrotic foci in which tubercle bacilli are found 
in great abundance. — Diabetes insipidus bei 
dcr cpithelioidzelligen Gramdomatose, St. J. 
LcUner, Schweiz, med. Wchnsclir., June 9, 1945, 
7S: 511.— {H. Marcus) 

Splenomegaly in Sarcoidosis. — ^A case of 
sarcoid is described, in which splenomegaly 


was great enough to be symptomatic. Sple- 
nectomy was necessarJ^ The spleen was 
adherent to the transi'erse mesocolon and 
parietal peritoneum and weighed 1,700 g. 
The capsule showed some dilated vessels and 
hemorrhagic foci. The outer part of the 
organ no longer showed normal splenic tissue. 
There were large nodules of epithelioid cells, 
separated by lymphocytes, red cells and bun- 
dles of collagen. The epithelioid cells were 
clear, with pale protoplasm and ill-defined 
borders. There were no true Langhans cells, 
though occasionally there were protoplasmic 
masses with sLx to eight nuclei in the centre. 
The centre of the nodule was often pierced by 
a terminal arteriole and the margin often 
crowned by Ijunphocytes. Collagenous tissue, 
frequent in the intemodular area, occasionally 
ramified through the nodules, breaking them 
up into small collections of epithelioid cells. 
In the centre of the spleen the basic lesions 
were the same, though the sclerosis was more 
wide-spread and the nodules smaller.— 
Spl4nomigalies et maladie de Bcsnicr-Bocck- 
Schaumann, L, M. Pautrier, Scinveiz. mcd. 
Wclinschr., August 26, 1944, 907 . — (J- 

Gerstein) 

Liver in Mononucleosis and Sarcoidosis. — 
In many diseases valuable information can be 
derived from aspiration biopsj' of the liver 
and study of the tissue after fi,N;ation in forma- 
lin. In a case of infectious mononucleosis, 
biopsy showed proliferation of monocjdoid 
cells among the liver cells. The latter cells 
also showed some mitotic figures, and the 
picture somewhat resembled that of a myeloid 
leukemia. Repeated biopsy after three and 
one-half weeks showed restoration of the 
normal liver architecture. In i cases of 
sarcoidosis liver biopsy showed the presence 
of submiliary, noncaseous epithelioid tubercles 
in 2 instances. These tubercles were most 
commonly seen in the portal areas. — Aspira- 
tion-biopsy of the Liver in Monomidcosis infcc- 
tiosa and in Bcsnicr-Bocck-Schaumann’s Dis- 
ease, Cornelia van Beck & A. J. Hacx, Acta 
med. Scandinav., 1943, 113; 125. — ( JI. Marcus) 
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Bnicellosls of Spine. — ^The frequency with 
which brucellosis .'iffccts the bones and joints 
is becoining e\'ident with improving laboratory 
tests and roentgenographic examinations. A 
case is reported which at first was considered 
as Pott’s disease because X-ray films revealed 
a destructive lesion of the tliird and fourth 
vertebral bodies and the discs together with 
calcifications in the right lung. After the 
hlantoux reaction was found to be negative 
to 1.0 mg. of tuberculin, a series of laboratory 
investigations revealed that BntccUa sttis 
was the etiologic agent. The patient was a 
swineherd. — Espdndilo-artrilis bntccldsica in- 
ierpreiada al principio como vn inal de Poll, R. 
Posse, Rci\ Asoc. mid. argent., January IB-SO, 
19/, 5, S9: SS.— (72. Kcgcl) 

Erythema Nodosum. — On the basis of the 
literature and of the observation pf 24 patients 
with erythema nodosum — 4 of whom are 
described in detail— the authors draw the fol- 
lowing conclusions; Erj'thema nodosum in the 
child is almost always of tuberculous nature. 
In 90 to 95 per cent of the cases it occurs at the 
time of the primary infection. In the young 
adult, it is usually seen during the course of the 
primary infection, rarely in reinfection tuber- 
culosis. Many other infections and intoxica- 
tions can produce erj'thema nodosum. Wlren 
a patient with ery'thema nodosum is seen, 
tuberculous etiology should be considered first, 
and this diagnosis should be maintained until 
proved otherwise. In every patient with 
erythema nodosum roentgenologic examina- 
tion of the lungs should be done. — Erythimc 
noueux el tuberculose, R. Dcsme^dcs & P. 
Richard, Laval mid., September, 1945, 10: 
47S. — {G. C. Leiner) 

Etiology of Erythema Nodosum. — ^Among 
the theories on the etiopathogenesis of ery- 
thema nodosum, the one considering this dis- 
ease as caused by tuberculosis finds most 
credit at present. Its specific nature due to 
an unknown virus is also sustained by some, 
while others claim that it is an aspecific 
cutaneous manifestation elicited by various 
toxic-infective or parasitic agents. Clinical 


obsera'ations, positive tuberculin reactions, 
correlated X-ray findings and rigorously con- 
ducted bacteriological studies speak in favor 
of the tuberculous etiology of erythema nodo- 
sum. Tliere arc various etiopathogenetic 
modalities through wliich tuberculosis might 
cause erythema nodosum. Since the existence 
of a filtrable form of tubercle bacilli has never 
been demonstrated with scientific certainty, 
the author feels that its role in the causation of 
erj'thema nodosum can be discarded. The 
follonang studies purport to decide whether 
erjdhema nodosum is a cutaneous manifesta- 
tion of a paucibacillary tuberculous infection 
with only inflammatory and nonfollicular 
lesions, or whether it has to be considered as 
an allergic phenomenon of a predominantly, or 
exclusively, tuberculous origin. Saenz insists 
on the necessity of employing only rigorously 
scientific procedures in the demonstration of 
tubercle bacilli in the expectoration, gastric 
contents, blood or biopsy material obtained 
from indhdduals with erj'thema nodosum. 
He rejects the results obtamed by the method 
of “reinoculation and passage in series in 
guinea pigs” as inconsistent with the known 
facts. These studies were made on 41children 
from 2 to 14 years of age, vdth a maximum 
incidence around 8 years of age, without 
preference for any sex. Erythema nodosum 
often occurs in individuals with endocrine dis- 
turbances, sometimes several members of the 
same family are affected and most cases are 
observed in the latter part of winter or in 
spring, a season which is favored also by 
tuberculous spreads. The examination of the 
gastric contents for tubercle bacilli resulted in 
positive cultures on guinea pigs in 24 cases out 
of 41 cases. In 21 cases with positive gastric 
contents there were significant X-ray findings. 
The demonstration of tubercle bacilli in the 
blood of these patients was successful in 5 
cases out of 29. The relative rarity of positive 
blood culture is consistent with the conception 
of eiythema nodosum as a syndrome related 
to the primary infection, the bacillemia in 
which is characterized by its early occurrence, 
its fugacity and by the small number of circu- 
lating bacilli. These bacteriological findings 
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constitute an argument in favor of the exist- 
ence of bacillemia coinciding vith the onset 
of the initial follicular lesion and the appear- 
ance of tuberculin sensitivity. Bacillemia 
under these circumstances has no prognostic 
significance. The presence of acid-fast bacilli 
was demonstrated only in 2 out of the 29 
biopsies. It is noteworthy that the histologi- 
cal characters of the lesions were quite identi- 
cal in both the negative and the positive 
biopsy cases. Much higher incidences of 
positive biopsies were reported by other au- 
thors, but the correctness of their method 
(reinoculation and passage in series in guinea 
pigs) is highly questionable. The fugacity, 
the symmetric bilateral character and the 
Mstopathological picture of the nodules, as 
well as the bacteriological findings, are all argu- 
ments against the assumption that erythema 
nodosum is a local skin tuberculosis. On the 
other hand, there are valid arguments in favor 
of the conception of erythema nodosum being 
an allergic manifestation of tuberculous na- 
ture. These are as follows: the possibility to 
produce the nodules experimentally by intra- 
cutaneous or hypodermic injection of tubercu- 
lin; the fugacity of the nodules corresponds 
closely to the course of an intensively positive 
tuberculin reaction; the multiple bilateral 
occurrence of the nodules is a common charac- 
ter of allergic phenomena ; the histopathologi- 
cal picture of the nodules is the same observed 
in positive tuberculin reactions; the absence 
of acid-fast bacilli is the rule in all specific 
.allergic reactions. It cannot be denied that 
cri'thcma nodosum may be caused by allergens 
other than tuberculin. It is well to remember, 
however, that a negative tuberculin reaction 
docs not exclude an allergic state: some un- 
knon-n endocrine or sjanpathetic factors might 
prevent the allergic state from becoming 
manifest. — El problcma ciiologico del crilcma 


nvdoso, A. Saenz, Hoja tmol., September, 1944, 
4: . 219, and December, 1944, 4: SSL — (L. 
Molnar) 

Erythema Nodosum. — ^The author has ob- 
served 19 cases of erythema nodosum during 
the past two shears. All cases occurred in 
women, and most of these were middle aged. 
This is in contradistinction to the usual inci- 
dence of the disease. All patients had a rather 
characteristic clinical picture starting with the 
complaint of sore throat. This was followed 
in three to five days by painful and swollen 
joints. The rash did not appear until the 
eighth to the fourteenth day of the illness. 
Temperature was almost imiformly high and 
3 patients were critically ill. There was mod- 
erate leucocytosis with a normal differential 
count. Chest roentgenograms were entirely 
negative, but in 9 patients tliroat cultures 
were positive for hemolytic streptococci. 
Seven out of these 9 patients showed a high 
titer of antistreptococcus agglutinin. Man- 
toux tests were done in 5 patients, and were 
negative in 2 and faintly positive in 3. AH 
patients made a complete recoverj'' but the 
course was quite prolonged in some. The ma- 
jority were w'ell within two to four months, 
although some patients were well within three 
weeks. None of the patients developed evi- 
dence of tuberculosis while vmder observation 
in the out-patient department. Although the 
clinic.al picture of this syndrome is sufficiently 
tyq)ical to make its recognition important, it 
is well established that this disease does not 
represent an entity. It is most likely an 
allergic reaction which may be produced by .a 
number of microorganisms, among them 
hemolytic streptococci. — Erythema Nodosum, 
E. Frankel, Lancet, Jvne 20, 1945, 248: SI?.-- 
{H. Marcus) 


BCG VACCINATION IN HOSPITALS AND SANATORIA 
OF SASKATCHEWAN* 

A Suidy Carried Out liy the Nfttlonnl Research Council o( Canada 

n, (I. rr:umvoN« 

Sino<' thf libvovory of the tiiLcrolo baoilhis by ICtwh f'i.v (iccadcs jiro, liibercu- 
c.T^c’-nilc-"; aiifi infiflion Imvc fnlioii. 

Sido by ?idr w ith ^yortariihir Mioroa'S ni protect iup the public, wo have observed 
tlic Kul fptvtaclo of the tinabat4*(i broakdown of persons oari«K b)r the tnbercii- 
hnis fick. 'I'liis l.KTaJno particularly uoticoablo in Saskatehowan in the early 
‘‘thirties” ntnonc; satiatorium nurses uml nttoiuhmts and nursos-in-traininp; in 
ho-^pitals. PhthiMophobia was tievoloping among s.anatoria employees and 
sttsdent nurse.', and their tuberculosis-eonscioiis relatives wore restive. The 
condition thrvatonc'*! the onicicnt prosecution of the antituhereiilosis campaign. 

It was known that infection, as indicatcnl In’ a positive tuberculin reaction, had 
fallen rapidly .among Normal Sehool .stutlcnts of the Province, from 70 per cent 
in 1021 to 2^ ]rer cent in 1031. 'rhc.se yotjtig teachers were known to originate 
from nnich the same family background as that, of the student nurses, and were 
on this basis regarried .n.s a comparable group in the m.attor of infectivity of home 
en’dronment . Bearing this infonnation in mind, it wn.s oonsiclercd that the rise 
in morbidity nUc might be due to a larger proportion of negatively reacting per- 
sons entering the hospital and .■sanatorium environment. It was decided to check 
lip on the preventive technique pnactirwi in these infectious environments and to 
introduce {leriiKlical tuberculin testing and X-raying of nurses in the eight larger 
hospitals and e-\posc<l nurses and other employee.^ in the three sanatoria of the 
Proidnce. 

The finding? of this .study after five years’ ob.servation were: (a) that about 
80 per cent, of each class of nurses entering training since 1031 have been negative 
to tuberculin; (h) that by far the highest incidence of tuberculosis occurred among 
cxposc<'> persons who liad been ncgatii'c to tuberculin on entering the envdron- 
mcntsi'y) it v.-.a,s also noted that despite improvement in instmetion concerning 
prcveiAive technique, and the provision of improved facilities for the practice 
of this technique, little or no improvement in the protection of the exposed per- 
sons appeared to have been accomplished. 

A possible solution for the problem wa.s suggested by a coincident ex'perience. 
During the period 1933 to 1938 a controlled ex'poriment in the protection of 
Indian infants by BCG vaccination, without segregation during vaccination, 
had been carried on in the Qu’Appelle Healtli Unit in Saskatchewan, under the 
direction of the National Research Council. As a result, it appeared that a rea- 
sonable mea.surc of protection was afforded these infants by vaccination w’hile 

* Presented before the Medieal Section at Iho 42nd annual niecling of the National 
Tuberculosis Association, Buffalo, New York, June 12, 191G. 

’ Fort San, Siiskatcbcwan, Canada. 
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they rcinainecl in the infectious environment of llicir homes on the Reserves; 
the death-rate from tuberculosis among the vaccinated infants as comijarcd with 
the control infants was in the ratio of 1 :•!. In view of this fact, it was proposed 
to the Council that an attempt be made to afford a similar protection to unavoid- 
ably exposed nurses and sanatoria employees in Saskatchewan, by means of 
BCG vaccination witho\it segregation during the process of vaccination, that is, 
BCG vaccine to be administered after the negative reactor entered the infectious 
environment and while on duty. 'I’his proposal was accepted by the Council and 
as a result the work of vaccination was started in September, 1938. 

Hcimbcck, in a personal communication dated June, 1938, summarized his 
results with BCG vaccination up to May, 1938. Ho had been studying pro- 
phylactic vaccination with BCG at the Ullcvaal Communal Hospital in Oslo 
since 1927. His observations were that the incidence among vaccinated nurses 
who became positive from vaccination had been much lower than among non- 
vaccinated negative controls. Among 311 made positive to tuberculin by vac- 
cination there were 12 diseased and no deaths; while among 28-1 non-yaccinated 
negative controls there were 97 diso.ased and 12 deaths; among C6S nurses enter- 
ing training with a positive tuberculin there were 22 diseased and no deaths. 

It .was considered that BCG vaccination of unavoidably exposed persons in 
the environments of the Saskatchewan General Hospit.als, where 35 per cent of all 
negative reacting nui'scs became infected during the training period, and in the 
Saskatchewan Sanatoria, where the rate of infection of certain groups of em- 
ployees for the first year of exposure was 60 per cent, would test the efficacy of this 
prophylactic. 

In endeavoring to obtain suitable controls, the advice of the National Research 
Council’s Panel on Tuberculosis was sought. Since, during the period of vac- 
cination there would be relatively few nurses and sanatorium eraploj^ees entering 
the Saskatchewan institutions who would not be vaccinated, the Panel was un- 
able to suggest a wholly comparable group of adequate size. It was recom- 
mended that a comparison be made of the experience of the vaccinated with that 
of similar non-vaccinated negative persons entering the Saskatchewan institu- 
tions during the five-year period immediately preceding the initiation \|>f vac- 
cination, making due allowance for changing conditions. It had also beeii^hoped 
that the trend in tuberculosis infection during a decade in the Saskatchewan 
institutions could bo compared directly with that in the Winnipeg General Hos- 
pital, where vaccination was not practiced, but changes in the schedule of 
training in the latter made this inadvisable and, as a result, conclusions had to be 
based on a comparison of morbidity statistics, with dvre recognition of the differ- 
ence existing between the groups. This course has been followed, but because 
true controls, in the accepted sense of the word, could not be obtained in suffi- 
cient number that teiTO willnotbe used in the balance of this paper and reference 
will be made only to vaccinated and non-vaccinated negatives. The principles 
recommended by the Panel on Tuberculosis for the selection of cases and the 
treatment of the results obtained have been adopted. 

The significance of the data was assessed by Bogen’s method (1). The 
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BCG vaccine used was prepared by Dr. Armand Frappier, Director of the In- 
stitute of T^'Iicrobiology and Hj^giene of the Universit}’^ of Montreal. The dose 
given was 0.2 mg. of BCG in 0.2 cc. solution; 0.1 mg. administered intracutane- 

TABLE 1 

BCG vaccination among nurses in hospitals 


i^urscs entering training — period 1934-1943 


ACCETTED FOE STCDV 

NUlfBER or 
PERSONS 

TUBER- 

CULOSIS 

CASES 

PER CENT 

wrrn 

TUBER- 

CULOSIS 

PROBABLE 

ERROR 

YEARS 

OBSERVED 

A\’ERAGE 

YEARS 

OBSERVED 

Xurses in eight Saskatchewan 







Hospitals: 

BCG vaccinated nurses 

Negative to tuberculin on 

1,005 

9 

0.895 

d:;0.2 

2,434.4 

2.42 

entrance — non-vaccinated. . . 
Positive to tuberculin on 

759 

29 

3.82 

±0.46 

1,926.9 

2.54 


278 

3 

1.08 

±0.42 

688.1 

2.47 



Total in eight Saskatchewan 







Hospitals— 1934 to 1943 

2,042 

41 

2 




Nurses in Winnipeg General 




1 

i 



Hospital : 

Negative to tuberculin on 
entrance — non-vaccinated. . . 
Positive to tuberculin on 

609 

26 

4.26 

±0.55 1 

1,392.53 j 

2.28 

entrance 

200 

2 

i 

1 1.0 

1 

±0.47 

477.1 

2.39 

Total in Winnipeg General Hos- 


^ 28 





pital— 1934to 1943 

809 

1 

3.46 




Saskatchewan Hospitals and Win- 


1 





nipeg General Hospital com- 
bined: 







BCG vaccinated nurses 

Negative to tuberculin on 

1,005 

9 

0.895 

±0.2 

2,434.4 

2.42 

entrance — non-vaccinated. . . 
Positive to tuberculin on 

1,368 

55 

4.02 

±0.36 

3,319.4 

2.43 

entrance 

478 

5 

1.046 

±0.31 

1,165.2 

2.43 

Total accepted for study in Sas- 







katchewan Hospitals and 
Winnipeg General Hospital 
combined — 1934 to 1943 

2,S51 

1 ’ 

69 

2.42 





ously at each of two sites on the upper ann or thigh. Vaccination was instituted 
on the basis of a signed request by the individual desiring vaccination. Infor- 
mation up to March 31, 1945 is embodied in all these studies. 
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EXPERIENCE IN EIGHT SASKATCHEWAN GENERAL HOSPITALS 

All nurses entering training in these eight hospitals in the j'ears 1934 to 1943, 
inclusive, are included in the study. 


TABLE 2 

Jneidcnce 0 / infection of non'toccinoted ncgotives in hapitaU 


Using only those negatives ■who had satisfactory tuberculin information 


YEAn or ENTETtINC TRAINING 

1934 

j 1935 

1936 

1937 

193S 

! 

1934- 

193S 

1939 

1940 

1941 

1942 

1943 

1939- 

1943 

1934- 

1943 


EightSaskatchewan Hospital: 

Number negative to tuberculin on 
entrance . 

62 

93 

131 

152 

ISO 

618 

21 

j 

23 

24 

5 

1 

74 

692 

Number becoming positive to tuber- 
culin during training 

30 

39 

45 

57 

44 

215 

10 

8 

6 

2 

1 

27 

242 

Percentage becoming posith’e to tu- 
berculin during training . .. 

48.4 

41.9 

34.4 

37.5 

24.4 

34.8 

47.6 

34.8 

25.0 

40.0 

100.0 

36.5 

35,0 

^Vmnipeg General Hospital; 

Number negative to tuberculin on 
entrance 

40 

54 

35 

41 

50 

226 

59 

53 

i 

53 

1 

i 

GO 

82 

307 

533 

Number becoming positive to tuber- 
culin during training 

26 

i 

31 

15 

21 

25 

1 

1 ns 

27 

16 

13 

14 

9 

79 

197 

Percentage becoming positive to tu- 
berculin during training. . . 

56.5 

57.4 

42.9 

51.2 

50.0 

52.2 

45.7 

30.2 

24.5 

23.3 

11.0 

26.0 

37.0 


Infection rale of non-vaccinaied negatives year hy year during training in eight Sashitehcuan Hospitals 

Based on remainders 


■VEAR OP ENTERING TRAINING 

I 934 I 

i 

1 

1935 

1936 

1937 

1938 

1931- 

1938 

1939 

1940 

1941 

1942 

1943 

1939- 

1943 

1934- 

1943 

Number negative to tuberculin on 
entrance .... 

j 

62 

! 

93 

131 

162 

ISO 

618 

21 

23 

24 

5 

1 

74 

692 

Number becoming positive to tubercu-j 
Ilninfiratyearof training . . 1 

i 

7 1 

10 

16 

7 

22 

1 

62 ! 

9 

3 

5 

1 


IS 

SO 

Per cent becoming positive to tubercu-l 
lin in first year of training 

11.3 

10.75' 

12.2 

4.6 

12.2 

10.0 

42.9 

13.0 


20.0 

— 

24.3 

11.5 

Number remmnmg negative after first! 
year^sexposure 

55 

83 

115 

145 i 

158 

556 

1 

12 

20 

19 

4 

i 

1 

i 

66 

612 

Number becoming positive to tubercu- 
lin in second year of trainmg 

G ’ 

9 

13 

2" i 

17 

72 

1 

3 


1 

1 i 

6 

78 

Per cent becommg positive to tubercu- 
lin in second year of training 

10.9 

10.8 

11.3 

18.6 

10.76 

12.95 

S.3 

15.0 

— 

i 

25.0 


10.7 

12.7 

Number remaining negative after t’wo 
years* exposure 

49 

74 

102 

118 

141 

484 

11 

17 

19 

3 


i 

50 

534 

Number becommg positive to tubercu- 
lin in third year of training 

10 

8 

11 

23 

5 

57 

_ 

0 

1 



3 

CO 

Per cent becommg positive to tubercu- 
lin in third year of training 

20.4 

10.8 

10.8 

19.5 

3.65 

11.8 

— 

11.8 

5.3 

— 

— 

0.0 

11.2 

Number remaining negative after three 
years’exposure 

39 

iC6 

91 


[130 

427 

u 

15 

IS 

3 


47 

474 

Number requiring over throe jears to 
become positive to tuberculm 

7 

i 

[12 

6 

: .... 

... 

24 

■ 

B 

.... 


_ 


2t 

Per cent requiring over three j cars to 
become positive to tuberculin 

t 

17.9 

18.2 

5.49 

i ~ 

- 

5.62 

1 

1 

- 

- 

- 

— 

5.1 


The unusual significance of this study arises from the fact that all were femal es ; 
the age of both vaccinated and non-vaccinated is considered a susceptible period, 
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being age 20; the infectmty of the environment and period of exposure in the 
emdronment, probably the two most fundamental factors, are very comparable. 
There was no evidence that contact with tuberculosis prior to entering training 
was a significant factor. 

The infectivity of the environment as shown by the non-vaccinated negatives 
has been'|relatively stable during the entire period (see table 2). The year by 
j'^ear incidence of infection throughout the three years of training remained quite 
comparable for each class that entered training, being 11.5, 12.7 and 11.2 per 
cent, respectively, for the first, second and third year of training. The probable 
sources of infection are indicated by the record of the number of patient-days for 


TABLE 3 

Shoioing known sources of infection in eight Saskatchewan Hospitals 
Tliis table shows days of treatment for tuberculosis paid for by the League in the eight 
Hospitals studied. Also shown are the average number of tuberculous 
patients in these hospitals, as well as the white death-rate from 
tuberculosis in Saskatchewan for the period studied. 


YEAS 

AVERAGE NtTitBER OF j 

TUBEROrLOSIS PATIENTS , 

TREATMENT DAYS FOR 
TUBERCULOSIS IN EIGHT 
HOSPITALS STUDIED 

WHITE TUBERCULOSIS 
DEATH-RATE PER 100,000 
POPULATION 

1934 

38 

13,836 

23.0 

1935 

25 

9,263 

22.7 

1936 

33 

11,996 

22.2 

1937 

16 

5,807 

22.2 

1938 

22 

8,156 

19.2 

1939 

38 

13,828 

16.2 

1940 

32 

11,496 

17.1 

1941 

42 

15,501 

20.2 

1942 

48 

17,428 

16.8 

1943 

32 

11,619 

21.0 

1944 

55 

20,091 

17.2 


Although there has been fluctuation in treatment days for tuberculosis patients in the 
tuberculosis wards maintained in the eight Saskatchewan Hospitals during the period 
studied, they have been relatively constant with the e.vception of the jmars 1935, 1937 and 
1938. As will be noted from table 2, the incidence of infection during the entire period 
has been relatively constant. 


the treatment of tuberculosis in these eight hospitals (see table 3) . (These eight 
hospitals have been used as overflow accommodation for the treatment of 
tuberculosis throughout the period.) All treatment for tuberculosis being free 
to the sick in Saskatchewan and paid for by the League, it is assumed that this 
is a fair index. 

The average periods of exposure to the emdronment of all groups are relatively 
quite comparable, being 2.42 years, 2.54 3 'ears and 2.47 j’-ears, for the vaccinated, 
non-vaccinated negatives and positive groups, respective!}'. 

The general conditions of the emdroiunents studied have been quite stable. 
Matters of food, working and li\dng conditions to which the exposed persons have 
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TABLE 4A 

Tj/pe of disease of cases of ivberculosis in hospital study only 
Eight Saskatchewan Hospitals 



VACCINATED 

GROUP 

NEGATIVE 

GROUP 

POSITIVE 

GROUP 

TOTAE 

CASES 

Pulmonary tuberculosis — paren- 





chymal 

5 (2) 

11 (2) 

3 

19 (4) 

Pulmonary tuberculosis — compli- 





cated by cervical adenitis . . .^ 

— 

1 

— 

1 

Pulmonary tuberculosis — progressing 





to contralateral lung and spine 

— 

1 

— 

1 

Pleurisy with effusion only 

Pleurisy ndth effusion progressing to 

3 

7 

— — 

10 

parenchymal disease 

— 

3 

— 

3 

Erythema nodosum only 

1 (1) 

2 (2) 

— 

3 (3) 

Erythema nodosum progressing to 





pleurisy with effusion 

— 

3 

— 

3 

Erythema nodosum progressing to 





parenchymal disease 

— 

1 (1) 

— 

1 (1) 

Total cases of tuberculosis 

9 (3) 

29 (5) 

3 (0) 

41 (S) 


Note: Figures in brackets denote cases not treated, that is, of the 9 cases of tuberculosis 
in the vaccinated group, 3 were not treated. 


TABLE 4B 


Type of disease of cases of tuberculosis in Saskatchewan Sanatoria study only 



VACCINATXD 

CROUP 

NEGATIVE 

GROUP 

POSITIVE 

CROUP 

TOTAL 

CASES 

Pulmonary tuberculosis — paren- 
chymal 

4 (2) 

20 (7) 

9 (6) 

33 (15) 

Pulmonary tuberculosis progressing 
to miliary tuberculosis and death. . . 

- ... 

1 


1 

Pulmonary tuberculosis progressing 
to tuberculous ankle 

_ 

1 


1 

Pleurisy with effusion only 

4 

4 

— 

8 

Pleurisy with effusion progressing to 

parenchymal disease 

Pleurisy without effusion 

Erythema nodosum only 

Erythema nodosum progressing to 
pulmonary tuberculosis 

1 

1 

1 

3 (1) 

1 

2 

1 

1 

6 (1) 

1 

Cervical adenitis only 

— 

— 

1 (1) 

1 (1) 

Renal tuberculosis 

— 

— 

1 

1 

Total cases of tuberculosis 

9 (2) 

32 (8) 

13 (7) 

54 (17) 


Note: Figures in brackets denote cases not treated in each group. 
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been subjected have not varied appreciably throughout the period of time cov- 
ered by the studies. 

It would seem from the above that known factors, other than vaccination, 
which might influence the cases in regard to developing disease are comparable. 

There were 2,042 cases accepted for study (see table 1). 

Findings: Among 1,005 vaccinated cases there were 9 who developed manifest 
tuberculosis, or 0.895 per cent (the term manifest tuberculosis used throughout 
this study means pulmonarj’' tuberculosis demonstrable bj*' X-ray, and nonpul- 
monary cases of tuberculosis as seen in table 4); among 759 negative non-vac- 
cinated cases there were 29 who developed manifest tuberculosis, or 3.82 per cent; 
among 278 cases positive to tuberculin on entrance, there were 3 who developed 
manifest tuberculosis, or 1.08 per cent. 

The difference in percentages between the vaccinated and the non-vaccinated 
negatives is 2.925 per cent, which is 5.8 times its own probable error, and there- 
fore of statistical significance. The ratio is 1 :4.27. 

EXPERIENCE IN THE WINNIPEG GENERAL HOSPITAL, WINNIPEG, JfANITOBA 

BCG vaccination was not carried on in the Winnipeg General Hospital, and 
nurses entering training in this hospital during the period of 1934 to 1943, in- 
clusive, were studied as a comparable non-vaccinated negative group for the 
above Saskatchewan study. 

Since 1937 the hospital has discontinued the custom of sending nurses, negative 
to tuberculin, to the IGng Edward Sanatorium for affiliate training in tubercu- 
losis nursing. Since 1939 the hospital has practiced increased segregation in 
regard to tuberculosis— the Central Tuberculosis Clinic has been called on for 
consultation whenever a patient admitted to the hospital was suspected of hav- 
ing tuberculosis. If on examination the patient was found to be tuberculous 
he was immediately removed to the wards of the tuberculosis clinic. This segre- 
gation has had the effect of reducing appreciably the infecti\-ity of the environ- 
ment. In the classes entering since 1940 the infcclivity has fallen from an 
average of about 50 per cent infected during training in the preceding classes to 
an average of 25 per cent infected during training. However, the average in- 
fectivity for the ten-year period 1934—1943 in both the Winnipeg General 
. Hospital and the Saskatchewan Hospitals has been ^•ery comparable (see table 
2) ; 37 per cent of the negative non-vaccinated became infected during training 
in the Winnipeg General Hospital, and 35 per cent of the negative non-vaci- 
nated became infected during training in the S.askatchcwan Hospitals. The 
average period of exposure to the cmdronment of the negative and po.'^itivc 
reactors was 2.28 years and 2.39 years, respectively, which closely approximates 
the average period of exposure in the Saskatchewan Hospital study. The 
general living conditions were foun/I to be comparable with the Saskatchcu.an 
group. Average age on entrance was the same, being 20 j’cars. 

There were 809 cases accepted for study (see table 1). 

Findings: Among 609 non-vaccinated negative.^ in the Winni]>eg General 26 
developed manifest tuberculosis, or 4.2G per cent; among 200 positive reactors 
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2 developed manifest tuberculosis, or 1 per cent. Taking the Winnipeg General 
Hospital non-vaccinatcd negatives as a comparable group for the Saskatchewan 
vaccinated group, we find the difference in percentages is 3.365 per cent, which 
is 5.7 times its own probable error. The ratio is 1:4.8. 

Combining both the Saskatchewan Hospital study and the Winnipeg General 
Hospital study for the purpose of comparing larger numbers, we find that the 
resultant average time of exposure to the emironments for the vaccinated, non- 
vaccinated negatives, and positive groups is 2.426 years, 2.437 years and 2.43 
years, respectively. Among 1,005 vaccinated cases there were 9 who developed 
manifest tuberculosis, or 0.895 per cent; among 1,368 non-vaccinatcd negatives 
there were 55 who developed manifest tuberculosis, or 4.02 per cent; among 478 
positives there were 5 who developed manifest tuberculosis, or 1,046 per cent. 
The difference in percentages in comparing the vaccinated with the non-vac- 
cmated negatives is 3.125 per cent, which is 7.6 times its own probable error. 
The ratio is 1:4.5. 

It would seem, then, that the use of BCG vaccination in the hospital environ- 
ment has reduced manifest tuberculosis among negative reactors to its fourth. 
Of the 9 cases of manifest tuberculosis in the vaccinated group, only 66.6 per cent 
required treatment while, in the 55 cases of manifest tuberculosis in the non- 
vaccinated negative group, 82.8 per cent required treatment. 

An interesting observation regarding the developing of manifest tuberculosis 
among the negative non-vaccinated group is that roughly 80 per cent of the cases 
developing tuberculosis did so within a year of becoming infected. 

There were no deaths from tuberculosis in any of these groups, 

EXPERIENCE IN THREE SANATORIA IN SASKATCHEWAN 

The groups studied in the sanatoria were the vaccinated and non-vaccinated 
negatives and positives under the following occupations: graduate nurses, 
nurses’ assistants, kitchen maids, orderlies and a miscefianeous group comprised 
of laundry staff, laboratory staff, X-ray staff and house maids, all of whom had a 
rate of infection higher than that experienced in the hospital environments 
studied above. 

The first three occupational groups are of the female sex and of an average 
age of 23.3 years on entrance. The occupational groups, orderlies and mis- 
cellaneous, comprise both males and females and their average age is 24.3 years 
on entrance. 

General conditions in the sanatoria environment have remained much the same; 
matters of food, working hours and living conditions to which the exposed per- 
sons have been subjected have not varied appreciably throughout the period 
covered. All employees entering the environment during the period 1934 to 
1943, inclusive, were considered; there were 1,206 accepted for study (see table 
5). 

The infectivity of the environment has remained high throughout the period 
of study, as would be expected. The incidence of infection among the non- 
vaccinated negatives remained reasonably stable, being 74.2 per cent in the 
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TABLE 5 

BCG vaccination among exposed employees in Saskatchewan Sanatoria 


Shomng percentage developing manifest tuberculosis in each occupational group studied 
Employees entering sanatorium environment — ^period 1934-1943 


ACCEPTED TOE STtlDV 

KtJMBER or 
PERSONS 

TDBER- 

CDEOBIS 

CASES 

PER CENT 
i miSTU- 
BESCOLOStS 

PROBABLE 

ERROR 

VEARS 

OBSERVED 

AVERAGE 

VEARS 

OBSERVED 

BCG vaccinated employees : 







Nurses’ assistants 

143 

4 

2.8 


163.48 

1.14 



60 

1 

1.67 


54 78 

n q7*n 

Kitchen and diet kitchen maids 

140 

2 

1.43 


195.59 

1.4 

Orderlies and cleaners 

69 

1 

1.45 


70.28 

1.02 

Miscellaneous group 

58 

1 

1.72 


73.70 

1.27 

Total vaccinated 

470 

9 

1.92 

±0.42 

557.83 

1.19 

Graduate nurses and nurses’ 







assistants combined 

203 

5 

- 2.46 

rfcO.74 

218.26 

1.075 

Negative to tuberculin on en- 







trance — non- vaccinated : 







Nurses’ assistants 

54 

10 

18.5 


74.15 

1.37 

Graduate nurses 

59 

8 

13.54 


45.68 

0.774 

Kitchen and diet kitchen maids . 

S2 

7 

8.54 


158.13 

1.93 

Orderlies and cleaners 

38 

4 

10.6 


54.33 

1.43 

Miscellaneous group 

41 

3 

7.32 


62.86 

1.53 

Total negatives non-vac- 





i 


cinated 

274 

33 

11.67 

±1.31 

395.15 ! 

1.44 

Graduate nurses and nurses’ as- 







sistants combined 

113 

1 

18 

15.9 

±2.32 

119.83 

1.06 

Positive to tuberculin on en- 


i 





trance: 





i 


Nurses’ assistants 

99 

4 

4.04 


1 135.28 

1 1.37 

Graduate nurses 

194 

7 j 

3.61 


232.94 

1.2 

Kitchen and diet kitchen maids 

74 

1 

1.35 


110.49 

1.5 

Orderlies and cleaners 

60 

— 

— 


130.41 

2.17 

Miscellaneous group 

35 

1 

2.86 


56.57 

1.61 

Total positives 

462 

13 

2.81 

±0.52 

665.69 

1.44 

Graduate nurses and nurses’ as- 







sistants combined 

293 

11 

3.75 

±0.74 

368.22 

1.25 

Total: 







Nurses’ assistants 

296 

18 

6.08 


372.91 

1.26 

Graduate nurses 

313 

16 

5.1 


333.40 

1.06 

Kitchen and diet kitchen maids . 

296 

10 

3.4 


464.21 

1.57 

Orderlies and cleaners 

167 

5 

3.0 


255.02 

1.52 

Miscellaneous group 

134 

5 

3.73 


193.14 

1.44 

Total accepted for study 

1,206 

64 

4.47 

— 
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period 1934-1938 and 70.3 per cent in tlie period 1939-1943. The probable 
sources of infection are indicated in table 6, Tvhich shows the number of cases 
year by year with positive sputum who were treated in the sanatoria. 

The average time of exposure for the various groups, vaccinated, non-vac- 
cinated negatives, and positives, was 1.19 j’-ears, 1.44 years and 1.45 yeai-s, re- 
spectively; the time factor is not entirel}’’ comparable, the vaccinated group hav- 
ing on the average three months less exposure to the emdronment than either the 
non-vaccinated negatives or positive groups. 

The rate of infection in the sanatoria emdronment for the first j'^ear of exposure 
as shown in table 7 is 60 per cent. This rate appeared high, so it was checked 
■with that obtaining in the Manitoba Sanatorium and the St. Boniface Sanato- 
ritim and was found to be comparable. 

TABLE 6 


Showing sources of infection in Saskatchewan Sanatoria 
Proportion of adult pulmonary cases with positive sputum in three Saskatchewan Sanatoria 

— as of December 31st of each year 


YEAR 

TOTAE CASES 

INTECnOTJS CASES 

TEXCENTAGE ISTECTIOCS 

1934 

504 

422 

S3.7 

1935 

499 

425 

S5.1 

1936 

516 

455 

SS.l 

1937 

546 

472 

86. 5 

1938 

562 

455 

81. 1 

1939 

569 

455 

79.9 

1940 

587 

449 

76.5 

1941 

610 

443 

72.6 

1942 

550 

435 

79.1 

1943 

5S2 

425 

73.0 

1944 

593 

471 

1 

79.3 


This table is an indication of the relative constancy of sanatorium environment under 
consideration during the period of this study. It will be noted that, although the per- 
centages of positive sputum cases varies downward to some extent, the actual number 
of infectious cases remains relatively constant throughout the ten-year period. 

Vacciaation in such an entdronment will be put to a severe test and the find- 
ings regarding the efficacy of vaccination under these conditions should have 
considerable weight. 

Findings: Among 470 vaccinated cases in the occupational groups mentioned 
pretdously, 9 developed manifest tuberculosis, or 1.92 per cent. We attempted 
to correct the time factor among the vaccinated persons, assuming that the cases 
developing manifest tuberculosis in the additional three months’ exposure (which 
will make the average time for the vaccinated entirely comparable with the non- 
vaccinated negatives and the positives, that is, 1.44 years) 'uill do so at the same 
rate obtaining during the actual time exposed, 1.19 years. This calculation to 
equalize the time factor results in the following: among 470 vaccinated cases 
in the occupational groups mentioned pre'^dously, 2.32 per cent developed mani- 
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TABLE 7 

Incidence of infection of non-vaccinaled negatives in Saskatchewan Sanatoria 
Sho'n’ing percentages infected in three-month periods — based on remainders 
(Using only those negatives -who had satisfactory tuberculin information) 



3 nos. 

6 nos. 

9 MOS. 

12 uos. 

ISitos, 

, IS ISOS. 

211103 

. 301IOS. 

30-f 

MOS. 

TOTAL 

Nurses’ assistants l 











Total negative 

47 

39 

22 

14 


10 

8 

6 

6 

47 

Numberinfected 

S 

17 

8 

2 


2 

2 

H 

B 

41 

Per cent infected j 

17.0 

43.5 

36.3 

14.3 


20.0 

25.C 

H 

H 

87.2 

Cumulative number in- 
fected 

S 

25 

33 

35 

37 

39 

41 

41 

41 

41 

Cumulative per cent in- j 
fected 

17.0 

53.2 

70.2 

74.5 

78.7 

83.0 

87.2 

87.2 

87.2 

87.2 

Graduate Nurses i 











Total negative j 


40 

22 

15 

14 

14 

14 

14 

13 

45 

Number infected 

5 

IS 

7 

1 

— 

B 

B 

1 

B 

32 

Per cent infected 

11.1 

45.0 

31.8 

6.67 

— 

H 

B 

7.15 

H 

71.1 

Cumulative number in- 











fected 

5 

23 

30 

31 

31 

31 

31 

32 

32 

32 

Cumulative per cent in- 
fected 

11.1 

51.1 

66.7 

69.0 

69.0 

69.0 

69.0 

71.1 

71. 1 

71.1 

Kitchen and Diet Kitchen 
Maids 

Total negative 

66 

57 1 

51 

42 

35 

27 

i 

i 

22 

20 

19 

66 

N umber infected 

9 

6 

9 

7 

S 

5 

2 

1 

1 

48 

Per cent infected i 

13.6 

10.5 

17.6 

16.6 

22. S 

18.5 

9.1 

5.0 

1 

5.26 

72,7 

Cumulative number in- j 



1 

i 








fected j 

9 

15 

24 

31 

39 

t 44 

46 

47 

48 

48 

Cumulative per cent in- 
fected 

13.6 

22,7 

36.4 

47.0 

59.0 

66.7 

69.7 

71.2 

72.7 

72.7 

Orderlies and Cleaners 





1 






Total negative 

31 

23 

11 

10 

7 

7 

5 

3 

3 

31 

Numberinfected 

8 

12 

1 

3 

— 

2 

2 

B 

B 

28 

Per cent infected 

25.S 

> 52.2 

9.1 

30.0 


28.6 

40.0 

B 

B 

90.3 

Cumulative number in- 











fected 

S 

20 

21 

24 

24 

26 

28 

28 

28 

28 

Cumulative per cent in- 
fected 

25.S 

64.5 

67.7 

77.4 

77.4 

84.0 

90.3 

90.3 

90.3 

90.3 

Miscellaneous 






II 





Total negative 

34 

32 

29 

24 

21 

B 

20 

20 

20 

34 

Numberinfected 

2 

3 


3 

— 

HI 

— 

— 

1 

15 

Per cent infected 

5.S8 

9.38 


12.5 

H 




5.0 

44.1 
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TATII.K 7~Conlinurd 



3 voa 

6V01,. 

9uoi. 

tJMOI. 



H 


SH- 

VOS. 

TOtJlJ, 

Cumulative number in- 
fected i 

*> 

5 , 

10 

1.3 

1.3 

u 

If 

U 

■ 

25 

Cumulaltvo per cent in- 
fected 

5.SS 

M.7 

i 

20. 'l! 

i 

.3S.2 

,3S.2 

■11.2 

i 

•11.2 

41.2 

... i 

i 

■14,1 

Total 

Total negative 


ISO 

132 

105 

80 

■ 

GO 

03 

01 

223 

^s^ 1 1 m 1 IP r 1 n f r f n 1 

.I.! 

•IS 

2G.7 

27 

1C 

15.2 

10 

11.2 

i 

G 

o 

o 

101 

Per cent infected 

[ 10.3 

i 20..1 

8,7 

3.17 

3.2S 

73.5 

Cumulative number in- 
fected 

■13 

01 

IIS 

1.31 

i 

144 

1.51 

■ 

IC2 

10-1 

IG-l 

Cumulative per cent in- 
fected 

10.3 

■10. s 

.G2.0 

CO.O 

01.. ■> 

CO.O 

■ 

72.0 


73.5 


fcst tuberculosis. Among 271 non-vaccinatccl negatives in the occupationiil 
groups mcntionc<i above, 32 dcvclope<l manifest tuberculosis, or 11. G7 per cent. 
Among ‘1G2 positives in the same occup.ational groups, 13 developed manifest 
tuberculosis, or 2,81 per cent. The difference in perccnt.igcs bclivccn the vac- 
cinated and non-vaccinated negative groups (using the calculated figure for the 
vaccinated group) is 9.35 per cent, which is C.7 times its own probable error. 
The ratio is 1:5.03. 

There was one death from tuberculosis in this Sanatoria studj’, which oc- 
curred in the non-vaccinated negative group. 

EXPEniEXCE or GRADO.^TE TfUnSF.S AND NURSES’ ASSISTANTS SCnCCTED FRO.U THE 

SANATORIA STUDY BECAUSE THEY WTIRE SUBJECTED TO THE STItMN OF 
MORE nxCESSn’E INFECTION 

Combining the e.xperiencc of the graduate nurses and nurses’ assistants who 
have much the same tj'pc of exposure to the environment, arc of the same sex 
and in the same age-group (25.5 years and 22.7 years, respectively), we find that 
the period of exposure for the vaccinated and non-vaccinated negatives and posi- 
tives is 1.075 years, 1.06 years and 1.255 years, respectively (see tvablc 5). 

The incidence of infection in the nurses’ group was 71.8 per cent after one 
year’s exposure; tins is practically the same rate obtaining in the hlanitoba 
Sanatorium and St. Boniface Sanatorium where the incidence of infection for 
these groups after one year’s exposure was 71.5 per cent and 79.7 per cent, re- 
spectively, during the same period. 

Findings: Among 203 vaccinated nurses, 5 developed manifest tuberculosis, 
or 2.45 per cent; among 113 non-vaccinated negative nurses, IS developed mani- 
fest tuberculosis, or 15.9 per cent; among 293 nurses positive to tuberculin, 11 
developed manifest tuberculosis, or 3.75 per cent. Tlie difference in percentages 
between the vaccinated nurses and non-vaccinated negative nurses is 13.44 per 
































BCG VACCINATION 


337 


cent, which is 5.5 times its own probable error and therefore of statistical signif- 
icance. The ratio is 1 : 6.5. 

It has been pointed out that vaccination as carried on in this study was in- 
stituted after the negative reactor entered the infectious environment and while 
on duty. The method is practical and can be carried out without inconvenience. 
It is realized, however, that in environments where the incidence of infection is 
1 per cent per month (Saskatchewan Hospital emironment) and 5 per cent per 
month (Saskatchewan Sanatoria environment) some persons become infected 
before vaccination is effective. This constitutes a slight weighting against the 
vaccinated group. 


CONCIiUSIONS 

1. BCG vaccination of nurses negative to tuberculin on entrance to a General 
Hospital environment, where the rate of infection was approximately 12 per cent 
per ann 7 m among the non-vaccinated negatives, and the duration of exposure 
was 2.42 years, reduced the number of cases of manifest tuberculosis that de- 
veloped among this group to its fourth; the ratio of vaccinated negatives as com- 
pared with non-vaccinated negatives is 1:4.27. 

2. BCG vaccination of Saskatchewan Sanatoria employees negative to tuber- 
culin on entrance to the sanatorium emironment, where the rate of infection 
among the non-vaccinated negatives was 60 per cent during the first year of ex- 
posure, and the duration of exposure was 1.44 years, reduced the number of 
cases of manifest tuberculosis that developed among this group to its fifth; the 
ratio of vaccinated negatives as compared with non-vaccinated negatives is 
1:5:03. 

3. These findings are of statistical significance. 

4. BCG is not a 100 per cent effective proph 3 dactic; its protection is very 
considerable, but bj'^ no means absolute. 

5. BCG vaccination w'as found to be safe. 

6. Regarding the severitj’' of manifest tuberculosis developed among the vac- 
cinated as compared with the non-vaccinated negatives, it was found that in the 
vaccinated group the lesions w'ere less extensive. 

7. The serious situation that had been developing with regard to excessive 
incidence of tuberculosis among nurses and sanatoria employees w'ho did not 
react to tuberculin on entering the emdronment, during the period 1930 to 1938, 
has not been present since vaccination of negative reactors was begun in Sep- 
tember, 1938. The nursing schools and the League in Saskatchewan no longer 
have anxiety and worry with regard to excessive tuberculosis developing among 
their negativety reacting staff. 


CONCLTJSIONBS 

1. La vacimacion con BCG de las eufermeras tuberculino-negativas a su 
entrada en un medio de Hospital General, en el cual el coeficiente de infecci6n 
era aproximadamente de 12 por ciento al ano en las negativas no vacunadas y 
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la exposicidn promediaba 2.42 afios, hizo bajar a la cuarta parte el Djjxnero de 
cases dc tuberculosis declarada en el grupo; la proporcidn de negativas en las 
vacunadas comparadas con las no vacunadas es de 1:4.27. 

2. En los sanatorios dc Saskatcliewdn la vacunacidn con BCG, a su entrada, 
de los empleados negatives a la tuberculina, entre los quo el coeficiente de in- 
feccidn en los negatives no vacunados habfa side de GO por ciento durante el 
primer afio de exposicidn, y la exposicidn durado 1.44 auos, hizo bajar a la quinta 
parte el ndmero de casos de tuberculosis manificsta en el grupo, mientras que 
la proporcidn de negatives en los vacunados y los no vacunados es de 1:5.03. 

3. Estos hallazgos poseen importancia cstadfstica. 

4. BCG, como profildctico, no es 100 por ciento eficaz; su valor protector es 
muy considerable, pero no absolute en modo alguno. 

5. La vacunacidn con BCG resultd inocua. 

6 . En cuanto a la gravedad de la tuberculosis manificsta obser\'ada en los 
negatives vacunados en comparacidn con los no vacunados, cn los primeros las 
lesiones resultaron ser menos extensas. 

7. El graA'^e problema que iba planteando la excesiva incidencia de la tuber- 
culosis en las enfermeras y empleados de los sanatorios que no reaccionaban a 
la tuberculina al ingresar en dicho medio, durante el periodo 1930-1938, ha 
desaparecido desde que se inicid la vacunacidn de los reactores negatives en 
septiembre, 1938. Las escuelas de enfermerfa y la Liga Antituberculosa de 
Saskatchewdn no tienen 3 ^ porqud preocuparse 3 ’ mostrarse ansiosas acerca de la 
excesiva tuberculosis mostrada por el personal que reacciona negativamente a 
la tuberculina. 
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IJlPCUPStOX 

Dr. JoHph D. .•lror;5nr:. IViilndciph'a, Pawri/hsittia; Dr. FerKiiFon’s studies under con- 
tndk'd jN'ndition-; slituv n definite deeren.-^c in tiie ineideneo of tubcrculo.'iis iimong nurses 
in tnininc, nnd nun-es nnd nttend.nnts of Kiniilori.'i wlio Imvo been vnccinntcd wtli 
ItC G xiiccinc. ^\o f-bould li!:o, nt this time, to juv.iont corrobomtivc c%'idcncc as n 
re'-.dl of .a contnd!(’ii study to dotonnine the \-aluc of IJCG among Indians in the United 
States •aid Ala^kn. Tins ^tud\• had its inception in 1935 ns a cooperative investigation by 
the 0:ii(\' of Indian AfT.airs and tlio Henry Phipps Institute of the University of Penn- 
s>h-ania. nnd, more n'cently, the Tuberculosis Control Division, U. S. Public Health 
and the Xation.al Tuben'ulo'-is A.s.-j>ciation. 

l-Vun Pebniary, 193(ito Pebruary, 193S 1,550 jicrsons, ranging in age from less than one 
year to 19 years of age, worn vaccinated intmcutaneously with either 0.1 or 0.15 mg. of 
frt'.chly pi\'parvd HCG \-ncfine. During this s:ime period l,-j57 persoms of the same age 
and wx, Ihangin th*’ Fsimc amasand under the s;imc conditions, received 0.1 cc. of sterile 
physiolegical *;dt r^fdation and served as controls. 

All jwrsons included in this study failed to react initially to 0.000,02 nnd 0.005 mg. of 
PPD lulK'rcufin, and, with few exceptions, the chests of the two groups were X-rayed 
either l>eforv or shortly after they were included in this study. Tuberculin tests and X- 
niy fihas WTcrv* made annually of Ixith groups. The tuberculin tests were given nnd in- 
tcr 3 »reted by the same i^rson, while the X-niy films were originally rend by a member of 
the study gtxiup, wathout hi” knowing whether the film was from a xTrecinated or control 
ca.eo. Subsequently all film” were rexaewed by a roentgenologist of the Tubcrulosis Ckm- 
trol Dixa^inn of llie U. S. Ihiblic llenltli Sorx-iec, xxdio had no connection with the original 
study. 

A lii.story of cxiKi.”urc to tuberculosis xvas found in 21.4 per cent of the xaiccinatcd, and 
in 19.S per cent of the controls. During the first fix*c years of this study approximately 90 
I>cr cent of Imth groujis were rcc.xamincd annually, while during the sixth year, due to the 
war, only al>oul 75 tier cent were rcc.xamincd. Among the controls, a total of CO deaths 
from all r.au.ses ha.” occurred during the six years of observation, as compared xxith 34 
deatlis in the BCG x-accinated group. Of the 00 deaths among the controls, 2S xx-ore due 
to tuhcrciilosis, xvhile among tiic BCG group only 4 of the 34 deatlis were due to this 
dbcasc. Tlic total numlxrr of erases of tuberculosis, including deaths from this disease, 
was 40 in the BCG groiiji and 1S5 among the controls. Of siiccial significance is the life 
table c.xTicricncc of the two groups during the six years of obscrx’ation. Thus the attack 
rate jicr thousand ixirson-x'cats of exposure for the BCG cases was ll.S, 6, 2, 4.1, 2.2 and 
0.8, respcetix’cly, while for the control group it was 2G.1, 23.3, 23.3, 26.1, 21.9 and 25, 
resjjcctix-ely. Of infcrc.?t is the high incidence of tuberculosis during the first two years 
following x-accination, after wliich the rates per thousand years of c.xposurc declined 
rapidly. On the other hand, among the control group the rates during the six j^ears of 
obserx-ation remained approximately the same. The 4 deatlis among the BCG vacci- 
nated group occurred within the first 2 years folloxxdng x-accinntion. Among the control 
group deatlis from tuberculosis hax'C occurred in all of the years of the study. 

Our results indicate objcctix'cly that BCG x'nccination is associated with definite pro- 
tection against the dex'clopment of tuberculosis, ns measured by the mortality and mor- 
biditx' experience of the two groups included in this study. The results of this study lend 
support to the use of the BCG x'accine as a protcctix-e measure for tuberculin-negative 
persons xvlio, cither because of their duties, social or economic conditions, may be ex- 
ixised to tuberculosis. 



THE PSYCHOLOGICAL MOMENT IN THE TREATMENT OF 

TUBERCULOSIS 

J. D. RILEY^ 

Constant^ growing importance is being attached to preventive medicine. 
Likewise there is A\dder recognition of emotional problems in illness. These 
considerations emphasize that the modern medical man must cherish and plaj' 
the r61e wliich his title of honor — ^"doctor” — ^implies is still his. For "doctor” 
originally meant “teacher.” 

This is no new responsibilit}’- for phj^sicians. It is, however, an aspect of the 
art whicb many have been inclined to overlook during a period when astonishing 
scientific discoveries have dominated the medical scene. The contributions 
wbich chemistrj’-, physics and biology have made to medical science are in no 
way diminished by the admission that these are contributor}’- to medicine as an 
art, but that they do not comprise the whole of medicine. The physician deals, 
first and last, ndth something more than a collection of organs in varying degrees 
of dysfunction. He is concerned with a human being. 

This human being who comes with his questions or his needs to the physician 
requires, first of all, a diagnosis — that is, a recognition and an evaluation of his 
physical state. Diagnosis may present no problem if s}Tnptoms are clear-cut 
or altogether absent. At times, however, it can bo given only after an exhaus- 
tive exploration with the best laboratory and teclmical tools available. But 
in tliis case, even as the simiptoms are being elicited, the true physician is already 
probing for the facts and maldng the observations which will guide him in the 
next and perhaps the most important portion of his total service to the patient — 
that of acquainting him with the true state of affairs and preparing him for 
treatment when necessary. It is, then, that the doctor functions primarily as a 
teacher, a friend, and only secondarily as a man of science. It is at this time that 
he may utilize to advantage the principles and practices of education. 

"There is a tide in the affairs of men wiiich taken at the flood leads on ,” 

says the poet. "There is also a tide in the educational life of a child or of an 
adult,” says one educator. This is "when one is in a position to learn efficiently 
and rapidly. Leaders watch for these {cachahle moments and utilize them to 
their fullest.” The teachable moment is more often called the psychological 
moment, a term full of meaning to any thoughtful person. 

The time at wdiich the physician acquaints the patient with his diagnosis, 
especially w’hen it is that of a chronic disease such as tuberculosis, is such a mo- 
ment. It is then that the fearful patient, wdth every sense quickened, listens 
with all his being in order that no w’ord of the ph}’sician, no implication of his 
tone or manner will escape notice or be given less than its true importance. It 
is often, at this time, that the foundation is laid for a successful recovery from 
tuberculosis. Sometimes, unfortunately, the golden opportunity is w’asted, with 
disastrous and disappointing consequences. 

^ Superintendent, Arkansas Tuberculosis Sanatorium, State Sanatorium, Arkansas. 
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To assemble the facts, to weigh the possibilities, to help the patient face the 
reality and to be ready mth constructive plans, calls for great skill on the part of 
the physician. He must make sure that the implications of the diagnosis are 
understood, yet he must be as optimistic as the facts warrant if his patient is to 
undertake treatment hopefifll5’'. He must stress the necessity for a drastic 
change in the life and plans of the patient, yet never proceed faster than the pa- 
tient is read}'- to go along vdth him in his thinking. If handled hurriedly or 
casualty, the patient ma3'’ refuse to accept the diagnosis; he maj'- delay or post- 
pone treatment; or he may undertake his cure in so rebellious or apathetic a 
spirit that he nullifies the best efforts of the hospital and medical staff. The 
difference between what should happen and what does happen to an indhddual 
tuberculosis patient is often determined by the attitudes and teaching of the 
physician who first makes the diagnosis. This is the time when treatment realty 
begins. In tuberculosis the sequence of diagnosis, treatment and rehabilitation 
should alwaj's overlap and be woven together as a well-spliced rope, strong enough 
to haul the patient from danger back to safety. 

What is the duty of the physician to the man or woman on whom he makes 
a diagnosis of pulmonar}'- tuberculosis? 

First of all, he should come to a tentative decision after he completes the ex~ 
amiuation and before he notifies the patient. A diagnosis of tuberculosis does 
not have a definite meaning. It varies all the way from an arrested case needing 
supervision but no treatment to the clinically active, open, incurable case. 
What the physician’s duty is depends on his findings in the individual case. If 
the patient has active tuberculosis, it should be discussed and handled as a com- 
municable disease. 

With full consideration for the patient’s intelligence and temperament, with- 
out equivocation or mental reservation, the physician should tell the patient, 
preferablj’’ in the presence of a responsible relative, that he has tuberculosis and 
he should e.x'plain the case frankly. He should not overestimate nor under- 
estimate; he should give the patient the facts as he sees them. 

It is quite possible, by properly taken stereoscopic pictures, to determine al- 
most exactly how much tuberculosis the patient has. It is quite impossible by 
X-ray pictures alone to establish the degree of clinical activity, perhaps the most 
important aspect of the prognosis. The patient should be told that only after a 
consideration of clinical and laboratory findings, of constitutional sjanptoms 
and of Ills response to treatment, as shown by X-ra}' films, can anj’- estimate of the 
progressiveness of the disease or the length of time required for treatment be 
made. 

It is not usualty possible for the phj’sician who makes the diagnosis to educate 
the patient in matters of tuberculosis — time irill not permit. He should, how- 
ever, never dismiss the patient without making sure that he has accepted the 
necessity for treatment. At this point, the ph3>sician might well remember that 
there is a time element in the learning process. It is ineritable that there will 
be some sliock when a patient is told that he has tuberculosis and is in need of 
hospital treatment. No attempt, therefore, should be made to hurry' practical 
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arrangements until the patient indicates by his question 
them. An emotional acceptance of these two basic fac 
tuberculosis and that treatment is essential, is fundam 
ceptance is obtained, progress along other lines should no 
This may take time, and perhaps the help of the public 
social worker ftoll be needed before the patient and his fa 
with plans for treatment. Perhaps a confirmatory diagn 
specialist i\ill be required. But until plans are comple 
initiated the patient is still under the care of the physicia 
nosis. The responsibility for sound and careful guidance 
the family and for interim treatment rests with him. 

I do not believe in compulsion. If we could compel eve 
cure until liis disease was arrested, we could not then com 
his limitations in order to avoid further breakdowns. P 
take the cure. They must be so anxious to get well tin 
accept the restrictions and limitations necessary for their n 
Once the patient is in the sanatorium, he becomes the 
sanatorium physician. Immediately upon admission the 
should e-xplain to the patient that the treatment of tube 
educational. First, it is necessary for every patient to i 
s about tuberculosis. 

Intelligence is the most potent factor that can be din 
No question asked by an earnest patient is too insignificar 
fact that will aid him in recovering health should be withhe 
The physician who treats tuberculosis naturally becoi 
structor in health problems. He should stress the importai 
his disease under control and of practicing sanitary precai 
not menace the health of his relatives, friends and others. I 
to the patient that he must leam his limitations, and ho'n 
not only in the sanatorium but after he leaves it. 

If the patient understands the character of the disease t 
vill Icnow why it is necessary for him to follow closely a di 
going seemingly harmless pleasures and avoiding undue act 
and social world. It is all but impossible to secure cooperat 
imderstands the reason for it. It is an insult to his intell 
rest in bed, to give up business and to follow such instruction 
in the treatment of tuberculosis if he has no definite idea 
Since there are e.xcellent reasons for each of these steps, 
explained and fuUj’^ accepted. 

An imderstanding of the tuberculosis hospital will help t 
in preparing his patient for treatment there. It will also em 
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Tlie patient whose cooperation is enlisted at the time of the diagnosis is apt 
to become a good patient wliile in the tuberculosis hospital. Moreover, it is a 
common observation that such patients not only do better under treatment but 
are more successful in stajdng well after they leave the sanatorium. 

Spectacular results in reducing the death rate from tuberculosis have been 
achieved in the past few decades. We are now reaching the point of diminishing 
returns unless the ph5'sician in general practice concerns himself more than ever 
before in getting under treatment all active cases promptty after the3'- are dis- 
covered. To do this he must seize the opportunit5^ which comes to him when he 
tells the patient of the diagnosis. Here is a teachable moment. The entire 
future course of his patient’s life ma}'' be determined in the short course of the 
half-hour the doctor has at liis disposal. Here ma}’- be laid the foundation for an 
interested, intelligent and hopeful approach to the curing of the disease which 
endangers the patient, his family and the comraunit}’’. On the other hand, here 
also ma3’’ be the tide which “omitted, all the voyage ... is boimd in shallows and 
in miseries.” The ph3’’sician who understands the meaning of teachable moments 
in tuberculosis will not fail to take advantage of this opportunity which will 
come but once with ever3’- patient. The foundation for successful treatment in 
tuberculosis is laid when the doctor tells the patient that he has the disease. 
Ps3'chologicall3’’, medicall3’- and economical, this may well prove to be the 
biggest moment in the patient’s life. 

sronLVRY 

1. In tuberculosis, the ph3'sician who makes the diagnosis has a unique op- 
portimity to la3’’ the foimdation for successful treatment of the patient. 

2. The time at which a patient is told that he has tuberculosis needing treat- 
ment is the psychological or teaching moment for establishing a constructive 
attitude in the patient toward his disease and the tuberculosis hospital. 

3. Such an attitude gives the patient the greatest chance for recovery from 
tuberculosis and lessens the possibility of recurrence. 

4. If the patient is not prepared for treatment at the time of diagnosis, the 
opportunit3’' for doing so easily is lost. 

SUM.4HrO 

1. En la tuberculosis, el medico que hace el diagndstico tiene una oportunidad 
unica de establecer la base para el tratamiento con 4xito del enfermo. 

2. El momento en que se le dice al enfermo que tiene tuberculosis 3 que ne- 
cesita tratamiento tambi4n es el momento psicologico 0 diddctico para crear una 
actitud propicia de parte del enfermo hacia su enfermedad y hacia el hospital 
de tuberculosos. 

3. Esa actitud de parte del enfermo le proporciona las mayores probabilidades 
de curacidn 3^ merma la posibilidad de recurrencias. 

4. Si al hacer el diagndstico no se prepara al enfermo para tratamiento, se 
pierde facilmente la oportunidad de hacerlo. 


THE IMPORTANCE OF POSTSANATORIUM CARE OF THE 

TUBERCULOUS 

FRED H. HEISE^ 

Pulmonary tuberculosis at best is a disease of many years of uncertain 
disease which frequently is marked by periods of an apparently healed cone 
and periods of reactivation. It is true that many indmduals recover sp 
neously, never Imovnng they have the disease. In others the disease may 
gress notwithstanding all manner and forms of treatment. For a good n 
perhaps the majority, recovery and maintenance of recovery depend upoi 
knowdedge and the facilities for properly adjusting the mode of life, 1 
nutrition and emironment to the amount and character of the disease, as 
as the destructive conditions left in its wake. 

One of its greatest danger’s to the individual is that at any time it may be 
progressive and advance considerably without the patient being aware that 
a tiring has happened. For this reason it is essential that the pulmonary c 
tion be observed periodically to determine its status. The only accurate me 
for doing this is by means of properly taken X-ray films. Wlrile in a sanatc 
these requisites are fulfilled. 

The education of the patient is one of the principal accomplishments of ! 
torium residence. The knorvledge of the uncertainties of the disease, the re: 
rvhy living, w’orking and emdronmental adjustments must be made, as 
as how much recovery and its maintenance depend upon the patient hir 
all furnish the background for his care after lea^^ng the sanatorium. I 
considerable period of time after discharge, Ins disease is a serious pote 
danger. 

At the beginning of sanatorium treatment the ultimate goal must be vi 
ized. To W’hat extent the patient wall be able to return to his former worl 
life must be determined if possible. If he cannot fully’" assume the so-called ‘ 
mal life,” efforts should be made to fit liim for -work and Imng suitable t 
condition. In other -n’ords, recreational therapy’", occupational therapy 
habilitation and the establishment of w"ork tolerance for the patient shoul 
hand in hand with the general treatment. The sanatorium, to complet 
course of treatment, should conduct its phy-sically able patients through af 
stages of rehabilitation imtil a maximum w’ork tolerance of eight hours has 
reached. Then the patient is fully" rehabilitated. Others should be bro 
to then' maximum w’ork tolerance and be put on part-time w^ork or given wo 
a sheltered woi'kshop. Not all sanatoria have such a complete program 
patients, with or without medical approval, are discharged to return to 
homes and families. 

The t^vo most satisfactory guides for determining the patient’s conditior 
the X-ray’" film and the patient’s temperatm’e. Of these, serial X-ray’" films 

^ Died June S, 1946. Former Medical Director of Trudeau Sanatorium, Trudeau, 
York. 
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us more completely the djmamic state of the 'disease. When from month to 
month the X-ray films show marked changes for better or woi’se, the disease is 
active, retrogressively or progressively, and rest in bed is indicated. Such is the 
case, too, when elevation of temperature not due to other causes is present. 
Other symptoms, such as loss of weight, loss of appetite, fatigue, usually mean 
poisoning of the body and an active state of the lesion. To determine the status 
of the disease, the patient should be instructed to take his temperature and pulse 
at least twdce daily, at about 4:00 and 8:00 p.m., and to keep a record of it as 
well as of his toxemic S3Tnptoms, the approximate number of times he raises spu- 
tum and the approximate total amount daily. Once in six weeks, more often 
if deemed desirable, he should have an X-ray examination of his chest for com- 
parison with the previous films. In old chronic disease the interval may be 
lengthened to several months. The weight should be watched once weekly, 
always at the same time of day. With such a record the physician is in a position 
to judge the reaction of the patient to his disease and to modify rest and other 
treatment as needed. 

When acutely active disease is present, complete bed-rest is needed. As the 
actirdty subsides, bathroom privileges may be granted. At all times, except 
TOth markedl}'- acute conditions, recreational periods should be permitted, at 
first those that are purely passively receptive such as the radio; later, light finger 
exercises, reading, etc., ndth gradual rehabilitation as the circumstances permit. 

Each patient is an indhudual and lequires individual treatment. As a general 
rule, after the X-ray films have revealed a practically stationary lesion for several 
months, and there are no toxemic symptoms, the patient may become partly 
ambulatory. Attention should be paid to the state of nutrition. It should be 
seen that proper food in ample quantity is taken and that good ventilation is 
present at all times. 

During their stay in Trudeau Sanatorium, all patients are encouraged to plan 
for rehabilitation. Most patients do not need any vocational change but fa- 
cilities for the arts and crafts, as well as academic courses, are offered through 
the Sai-anac Lake Study and Craft Guild and through the Trudeau Sanatorium 
Rehabilitation program. For many years Trudeau Sanatorium has aided its 
patients in this respect. There, sti'ess has been laid on the importance of re- 
habilitation and the establishment of work tolerance. Ph 3 ^sicians and nurses 
especially have taken advantage of the opportunities offered for rehabilitation 
bj’- doing medical and laboratory work of all kinds. At the present time there is 
a rehabilitation director to carry on the work with the patients. 

Life in a sanatorium is much less tense and demanding of energy and will-power 
than life at home. To have attained an arrest of the disease in the sanatorium 
does not mean that the arrest Arill continue under adverse cn\dronmcntal and 
nuti-itional conditions. Vigilance is needed to safeguard whatever stage of 
recover j'’ has been attained. 

It is true that without the tubercle bacillus we can have no pulmonary- tubercu- 
losis. It is likewise thought that the tubercle bacillus remains alive in the 
human bodj-- for man 3 ' 3 ’-eai's after health apparently has been restored. For 
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tliis reason emphasis is laid upon the factors which contribute to the 
ment of the disease and its relapse or recurrence after recoverj- appai 
taken place. For the patient to spend a long period of time in a fav( 
■\ironment recovering from the disease, only to return to an unfavoK 
of life, in many instances is a waste of money. Tuberculosis is ess 
chronic disease; in such a disease education in how to live with it and re 
is of extreme importance. Readjustments must be made contmuousl 
should be made by someone familiar with all factors influencing the di 
its progress, a phj^sician who knows the picture as a whole. To be s 
the treatment of tuberculosis must go on long after discharge from 
torium. 

What the sanatorium does or can do for a patient is briefly outline( 
postsanatorium care and complete rehabilitation are but an extensw 
sanatorium actmties. Wgilance should be the key note of this extendc 
^dgilance on the part of the patient and on the part of Ms phj'sician. 

One can give no fixed procedure for subsequent observations of the di 
sanatorium patient. The frequency of such obsen’ations of course wil 
very largely on the status of the disease at the time of discharge. 1 
whose disease is arrested at discharge, an X-ray examination once < 
months for a period of two j-ears probably would be sufficient, prow 
patient feels well and has no sjmiptoms referable to the disease. T 
charged as apparent^’’ arrested or quiescent, I adwse to have X-ray exan 
at least every two or three months for a period of one 3''ear and then ( 
months for another j’-ear; after that, if all goes well, once j’^early for foui 
years. The X-ray examination however should not be the whole sfc 
the time it is made there should be a consultation with the tuberculosis p 
during which the patient should outline his daily routine of life, his busi 
home enviromnents, so that, if it is thought advisable, adjustments to n 
conditions or to alter the old wa3’^ ma3'^ be recommended. 

Shortly after Dr, LawTason Brown took over the medical administrati( 
Trudeau Sanatorimn, he made an effort to find out what happened tc 
charged patients. From such information it was thought a good deal < 
learned about the postdischarge beha^’ior of tuberculosis and at the sa 
the patient would be reminded of the necessit5’' for periodic e.xaminati 
consultations regarding the status of his disease. Once each yenr, in tl 
versar3’^ month of his discharge, the patient is sent a blank to fill in. Tl 
tionnaire, in addition to a request for notice of change in address, asks a 1 
patient’s health, his work, his earning capacit5’’, etc. The first ques 
“Are 3mu as well as when 3'ou were discharged from the sanatorium?”, 
next, “Have 3’ou relapsed within the past 3’ear? If so, please state the 
and cause.” Information regarding current s3'mptoms is requested as 
the result of the last sputum report and the weight. The patient is a 
give the character of his present work, the number of hours he works 
earning capacit3’' compared with what he earned before becoming ill- 
is made as to an3’ surgical procedures, especially collapse therap3' of all kii 
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in pneumothorax the length of time treatment was continued. The dates of the 
most recent examination and X-ray film are requested as well as the name and 
address of the tuberculosis physician attending the patient. Our questionnaires 
meet 'with good success in that replies are received from about 90 per cent or more 
of tlie patients. They are returned by the patient, a member of his family, 
his physician or by someone interested in the patient. 

Many valuable statistical studies have been made from the data thus received 
and much remains to be done. At the same time the patient once yearly is 
reminded to have a check-up of his condition. The sanatorium staff is always 
glad to adidse the patient -when requested to do so and they welcome an oppor- 
tunity to cooperate vdth outside physicians. The patient is told that the staff 
■ndll gladly examine his chest films at the request of his physician and that he may 
return to the sanatorium at any time for a check-up. Such a check-up affords 
an opportunity for the attending physician to utilize the specialized sendees of 
the sanatorium staff, wliich is more important if he is not specially trained in 
tuberculosis. 

In this way the patient is made to feel that the sanatorium retains its interest 
in liim and that he may utilize the ser'vdces of the institution should he so desire. 
It is the essence of teamwork that the physician attending the patient be kept 
fully informed about the findings and recommendations of the sanatorium staff. 

The treatment of tuberculosis should be carried on over many years, even if 
there has been an apparent restoration of health. A Imowledge of tuberculosis 
and its many and varied beha-vdors is needed by him who would carrj^ out such 
treatment with sldll. It must be recognized that in all cases X-ray films give 
the most accurate estimate of what is going on in the lungs. Overcommg the 
disease is a matter of years, even in the earlier stages. The sanatorium lays the 
preliminary groundwork in education and pro'vddes satisfactory environmental 
and nutritional standai’ds, but the treatment must go on after the patient has 
been discharged. It is highlj^ important that the patient be made to realize 
this and the sanatorium should endeavor to make periodic check-up examinations 
of all its patients. Not only does the santorium staff learn many medically in- 
teresting facts, but the patient is kept aware of the necessity for constant vigi- 
lance regarding his health. Prevention of relapse is of greater importance than 
treatment after relapse has occurred. 

SnMM.\EY 

1. A periodic obsei’vation of the pulmonary condition of patients after dis- 
charge from tuberculosis hospitals is essential. 

2. When the disease is active retrogressively or progressively, rest in bed is 
indicated. 

3. Postsanatorium cai-e and complete rehabilitation should be an extension 
of the sanatorium activities. 

4. Each patient discharged from Trudeau Sanatorium is reminded once yearly 
to have a check-up of his condition and is invited to return to the Sanatorium 
for this. 
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5. Prevention of relapse is more to be desired than treatment after 
has occurred. 


STJilARIO 

1. La observacidn peridduca del estado pulmonar del enfermo desp 
darlo de alta de un hospital para tuberculoses es indispensable. 

2. Si la enfermedad se muestra activa retro- o progresivamente, el rej 
casma estd indicado. 

3. La asistencia postsanatorial y la rehabilitacidn absoluta deben coi 
una prolongacidn de las obras del sanatorio. 

4. A todo enfermo dado de alta del Sanatorio Trudeau se le recuerda e 
al ano que haga comprobar su estado se le imdta a regresar al Sanatori 
hacerlo. 

5. Hay que buscar la prevencidn de las recaidas mds bien que el frata 
despuds que ocurren. 



PATHOGENESIS OF PLEDEISY WITH EFFUSION^ 

A Clinical, EpldeniloIoBlcnl and FoIIow-up Stud}’ of 190 Cases 
BRIAN C. THOMPSON! 

During the last, twenty years, with the growth and perfection of chest 
radiolog}’, there has come to be general acceptance of the view that all cases of 
pleurisy with effusion, in which a definite alternative etiology cannot be es- 
tablished, should be regarded as tuberculous and referred to the responsible 
Tuberculosis Authority for routine folloAv-up. The Ealing Chest Clinic serves 
an urban, industrial population, numbering 212,000, situated in the western 
region of Greater London, in this capacity. During the years 1937 to 1944 
inclusive, 233 patients came under the care of this Clinic suffering from pleural 
effusion, presumed to bo of tuberculous origin; that is, apart from cases of 
effusion occumng during the course of artificial pnemnothorax treatment and 
those arising in patients already under obsen%ation with pulmonarj' tuberculosis. 
Of those 233 patients, there Avas X-ray evidence of pulmonary tuberculosis of 
reinfection t.}*pe (jilithisis) already present at the time of the im'tial pleurisy in 
43 cases. These, it was thouglit nccessarj’- to e.xclude for the purpose of our 
study, which therefore is concerned w’ith the remaining 190 patients, in whom 
there was, at the time of onset, either no e\ndence of parenchjanal disease or in 
whom any coexistent intrathoracic lesions were indicative of a primary type of 
tuberculous infection only. 


SIATBKIAIi 

It is certain that not every case of pleurisy Avith effusion occurring in the 
district comes to the notice of the Clinic, but the increase in annual incidence, 
shoAA'n in table 1, suggests that cognizance is improAung. 

'N'ital statistics in this countr}’ include under the heading “Pulmonary Tuber- 
culosis" all tuberculous conditions predominantly intrathoracic, including 
tuberculous pleurisy, without discrimination. It is therefore relevant to com- 
pare the incidence of pleura.1 effusion mth that of “pulmonary tuberculosis” 
in general. Table 1 shows the annual incidence of both in this district. The 
abrupt rise in total notifications in 1941 has been observed in the country at 
large (Stocks, 1944) as a phenomenon of Avar-time conditions. That it is 
apparently outstripped by the relative incidence of pleurisy with effusion may 
be due to more complete cognizance or may indicate a genuine epidemiological 
trend. The mounting figures of cases discharged from the Ai-med Forces 
favor the latter aucaa'. 

In table 2 is shown the distribution by age and sex. The bulk of cases (60 
per cent) occurred between the ages of 15 and 24 years. While the sex difference 
in the totals is not statistically significant, it is remarkable that the excess of 
males fell almost entirely into the 16 to 19 year group (22 cases). 

!From the Ealing Chest Clinic, ]\'Iiddlese.v, England, 

“Present address: University of Otago Medical School, Dunedin, New Zealand. 
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The combined age-distribution is compared ivith that of all other fc 
puhnonar)’’ tuberculosis (2,540 cases) in the district over the same pe 
chart 1. 

The dissimilarity of the two curves suggests at once that simple pleurii 
effusion has a pathological basis different from that of pulmona^ tubercu 
general. 

History of contact: Contact with proved sputiun-positive tuberculosi 
the usual routine household investigations, was established in only 31 
or 16.5 per cent of the total. This is significantly less than the figure ol 
by Lloj^d and Maepherson (1937) of 40 per cent in cases of phthisis in 


TABLE 1 

Anntial incidence and source of cases 


. 

1937 

193S 

1939 

1940 

1941 

1942 

1943 

1944 

Voluntary hospitals 

2 


2 

5 

4 

4 

3 

7 

Municipal hospitals 

4 


11 

9 

14 

16 

11 

4 

General medical practitioners 

2 


2 

5 

3 

4 

5 

13 

Routine contact examination 


1 



1 

3 

2 

1 

Army, Navj’, R. A. F. etc 




3 

6 

7 

S 

13 

Total 

8 

16 

15 

22 

28 

34 

29 

38 

New cases of pulmonary tubercu- 

m 








losis (all forms) 


289 

290 

297 

362 

408 

415 

381 

Pleural effusion, percentage 


5.5 

5.1 

7,3 

7.7 

8.4 

6.7 

10.2 


TABLE 2 


Distribution by age and sex of patients with pleurisy with effusion 


YEARS OF ACE 

(M 

S-9 

10-14 

15-19 

20-24 


30-34 

35-39 


45-49 

50-54 

55-59 

60-« 

Male 

n 

7 

6 

44 

23 

12 

5 

5 

1 

B 

1 

— 

1 

Female i 

B 

5 

7 

21 

25 

10 

3 

2 

3 

B 

3 

— 

2 

Total 







8 

fl 

4 


4 

— 

3 


adults and by Tattersall (quoted by Lloyd) of 36 per cent in a general tuben 
population, and by Thompson (1942) of 36 per cent in sputum-positive a 

Sometimes a contact-history illuminated not onty the case in question bii 
our general pathogenetic concepts. 

Case 16S: A man, aged 63, with an acute pleural effusion from wlricli tubercle bacill 
isolated. No evidence was found of other tuberculosis then or subsequently, 
months later, he reported that one of a group of soldiers billeted in his home, who hn 
a chronic productive cough, had been admitted to hospital with phthisis. 

In addition to these 31 cases, there were 5 hospital nurses who mig 
regarded as specially exposed to infection. The 37 Services patients fal 
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haps into an intermediate category, as young adults coming more or less sud- 
denly into crowded conditions and possibly into close association with occult 
consumptives. All but 2 were males and aged 15 to 24 years. 

Case 97: A man, aged 22, who joined the Royal Navy in August, 1941, as a sick-bay 
attendant. Chest X-ray film normal on entry. In January, 1942, he was put to work 
on a tuberculosis ward and the following May he developed an acute pleurisy with effusion. 

Clinical features: The presence of fluid was verified in every case by X-ray 
examination but a diagnostic tap was done in 125 cases only. In some of these 
no laboratory report was available, or it stated merely that the fluid was "sterile” 

Cases 
per 

Cent 

50 - 


20 - 


10 - 


0 ■ T3 ^ 25 55- 45 Years 

'Chaht 1 . Ealing Chest Clinic, 1937-1944. Age distribution of 100 patients with pleurisy 
with effusion compared with that of 2,540 cases of pulmonary tuberculosis. 

or “no tubercle bacilli found.” With no standard method of examination, the 
number of cases in which tubercle bacilli were isolated was therefore a minimal 
figure. Laboratory data are presented in table 3. 

Tuberculin tests: A positive tuberculin skin reaction w’'as obtained in the 31 
cases so tested. 

Side of the effusion: In 111 cases the im'tial effusion was on the right side and 
in 79 on the left, a difference that is statistically significant. 

In 3 of the initially right-sided cases, an effusion followed on the opposite side, 
after intervals of two, three and eighteen months, respectively. In 6 of the 
left-sided cases, contralateral effusion followed at intervals of one and a half, 
three, four, five, six and fortj^-eight months, respectively. 
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Bilfilornlity hn*^ often been roRurded ns nn indirnlion of liematoRcnoi 
semination. Fornnndoz (lOl-I) found milinrj* tuberculosis in the lungs oi 
of H aeries of G cn'^cs, 5 of which ended fatally. None of the 9 case.s in the p 
aeries presented this feature. Two of them had X-ray evidence of an 
primary complex at the lime of the first pleurisy. One Imd an asso 
pericardial elTusion and multiple osseous le.sions, from which tubercle 
were isolated. One patient developed a tuberculous epididjinitis iJi.x n 
later and 2 .subsequentlj’ developed pulmonary parencbj^al infiltn 
Associalcd intrathoracic kaions: At or near the time of the initial ph 
39 of the 190 cases accepted for this study showed X-ray evidence of 
thoracic tuberculosis of other than reinfection tjqjc (table 4). 

TABLr. 3 

Lahorntory ilnln on jilciiral fluid 

1. Tubercle bacilli iaolntcd 

2. Lymplioc 3 'tos prcilonvinant 

3. Polj'morplia predominant 

4. Clear fluid, "stcrilcs” or “no report" 

5. Chest not explored 

Total 


T.tBLE 4 

AssoctaUd inlraOmacie tuberculosis 



rOilDUtTtXAL 

COS"T»A.tATE«AL 

RScht 

Left 

Rirht 

Left 

Primary complex . 

S 


1 

2 

Parenchymal focus onlj' 

11 


1 

1 

Hilar adenopathy only . 

0 

1 

1 


Total lesions 

2j 

s 

3 



The tendency was for effusion to form on the same side as the pulmont 
glandular lesion. The latter occurred much more commonly on the right 
a predeliction agreed by all observers from Ghon onwards as common t 
tuberculous primary complex (Kaync, 1939). In a number of cases eqii 
both sides, however, the effusion was contralateral to the parcnclijunal 
glandular lesion. 

The lesions described were radiologically of the tj-pe usually accepti 
primary tubeiculosis. In a few cases they were under observation for 
weeks before the effusion formed, and it seems likely that this is the usu 
quence of events. In the 18 cases where no glandular component cou 
demonstrated, the parenchymal lesion was in no way suggestive of rcinft 
pulmonary tuberculosis (phthisis), being rareb’’ apical and often in the midi 
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lo\Yer zones, nonpersistent and rarely ca^’itated, and leaving little or no residual 
fibrosis or calcification. There was one case where the right middle lobe was 
collapsed hy pressure of caseous l 3 Tnph nodes, verified b}’- bronchoscopy, but no 
other instance of "epituberculosis” occurred. Obscuring of the lung fields by 
massive effusion or mediastinal shift notoriously impedes diagnosis, and clearing 
of the fluid vasy be accompanied by parallel clearing of parenchymal or glandular 
lesions, so that the above figures maj'^ be taken as minimal. 

Tubercle bacilli were demonstrated in the sputum of 6 patients and in the 
gastric contents of 2 others. In 2 of the S neither parench 3 Tnal nor glandular 
disease could be seen; in one case there was an evanescent infiltration in the 
right lower lobe, in one a collapsed middle lobe (alread 3 ’’ described), in one an 
active primar 3 ’ complex and in 3 there was definite cavitation in the lung sub- 
stance. In 2 other cases, intrapulmonar 3 ’^ ca\dties were seen without tubercle 
bacilli being demonstrated. 


TABLE 5 

Development of calcification 
1. Site of Calcification 



AT SITE or PRT* 
MOUS EZSIOK 

NO PEEXTOUS 1 

IX5ION ' 

TOTAL 

LvmpL node + parenohjTnftl nodule 

1 

2 

3 

L\Tnpli node only 

1 

5 

6 

Parenchymal nodule only 

8 

5 

13 

Total 

10 

1 

i 

1 

1 22 


2. Interval in Years 



-1 

-2 

-3 



1 TOTAL 



7 

8 

2 

I 

1 " 

■ 

22 



In all 5 catdtar 3 ’’ cases, the vomica was solitar 3 ’-, between 2 and 4 cm. in diam- 
eter, situated in the lower and outer part of the lung field, and did not persist 
for more than two or three weeks. In these respects these cases were so dif- 
ferent from the familiar cavitation of phthisis that identification with a primary 
lesion seems justified. 

Associated exirathoracic lesions: In 3 cases there was associated ei^-thema 
nodosum. In 2 cases there was emdence of abdominal tuberculosis concurrent 
with or slightty preceding the pleuris 3 ’’ and one further patient gave a history of 
tahes mesenierica five 3 '^ears preAuously. 

In one case there was an ischio-rectal abscess. There was also the case of 
bilateral effusion vdth multiple osseous lesions already described. 

Calcification: At the time, or during the clearing of the initial effusion, calci- 
fied foci could be distinguished in onl 3 ’^ 2 cases, once as a nodule in the lung field 
and once in a hilar lymph node. Calcification developed subsequently in 22 
cases, generally rather late in the period of observation. 
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As may be seen in table 5, in more than half these cases calcification £ 
where no caseous lesion had preidously been seen. This phenomenon n 
noted by Brailey (1937) in her prolonged studies of primary infection in 
and was considered by her as presumptive evidence of preceding tubi 
in lung parenchyma or regional Ijrmph nodes, or both, not detected bj'^ ( 
radiological means. 

The incidence of calcification in the present series is a minimal figure 
reasons. First, no special technique, such as overpenetration or rad 
was employed as routine, and a severe interpretive standard was regs 
obligatory to exclude equivocal vascular opacities. Second, had obs( 
been longer, further instances of calcification, on the rates already fount 
almost certainly have occurred. 

Treaimeni: All but very few patients were treated by bed-rest in hosp 
went subsequently to sanatorium or convalescent home. Tabulation 
length of stay has proved unprofitable and is here omitted. The qua 
effusion and the use of therapeutic aspiration have similarly not been fi 
have any bearing on the after histor 3 \ 

THE FOLLOW-UP OBSERVATIONS 

The actual process of follow-up was in itself interesting and occai 
dramatic. The great majority of patients, retained on the Clinic registe 
least five years following notification, according to Ministry of Healt 
lations, had been regularly examined and X-raj’’ed from the start. Tracir 
w'ho had lapsed or who had persistently refused cooperation was made ac 
ally difficult by war-time conditions. Bomb damage and evacuation 
abnormal removals. Homes were often vacant all day owing to all the oc( 
being out at work. Letters might be unanswered or returned through th( 
letter” office. Sometimes a visiting nurse was able to locate an errant 
and lure him to the Clinic, but more than once a house-to-house enqi 
myself after working hours was necessary to get results. Single-o' 
technique, as in previous investigations (Thompson, 1942), is best suited 
type of work, where memory is invaluable. One girl, lost sight of sine 
turned up with a reinfection lesion from a mass radiographic survey, o 
cause her name in a list of reports struck a mental chord. Another was 
after a lapse of four years, to domestic service vdth a doctor, who on p 
was able to insist on her consenting to an X-ray examination, and this re 
moderately extensive phthisis. These were the onty cases in which it i 
possible to time the onset of secondary disease. The only patient permc 
lost sight of was an ex-R. A. F. pilot who unkindly emigrated to Canada ti 
a half years after his initial effusion. All other patients had the ma 
possible period of observation, though there were a few cases, mostly fr< 
earlier years, where continued X-raj’^ studies were not available, thou 
patients were knoivn to continue alive and well — removed from the dist 
serving in the Forces, for example. These cases of deficient radiolo] 
detailed in table 6. 
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It will be seen from what follows that these radiological deficiencies were 
numerically too small, especially in the more important early years, to affect 
seriously the validity of the results. 

In table 7 is shown the total subsequent morbidity and mortality from tuber- 

TABLE 6 


Radiological deficiencies 



YEAR AFTER WHICH X*RAY STTOY CEASED 

TOTAI. 

1st 

2nd 1 

3rd 

4th 

1937 

3 






3 

1938 

1 

— 

— 

4 

5 

1939 

2 

1 

— 

— 

3 

1940 

1 

1 

— 

2 

4 

1941 

— 

1 

— 

— 

1 

1942 

1 

2 

— 

— 

3 

Total 

8 

5 

— 


19 


TABLE 7 



* Two patients with date of onset undetermined. 


culosis occurring in each year subsequent to the initial pleurisy. It will be noted, 
that no new tuberculous lesion developed later than five years. 

Dealing first with morbidity alone, it is now possible to construct a “surtnval” 
table, enumerating those patients from each year of diagnosis who remained free 
from secondary tuberculosis in each successive year that they continued under 
observation. 






















































) could not longer be followed (for example, the 34 patients from 1944 still 
from tuberculosis at the end of 1945, when the investigation closed), we can 
ive the number of patients remaining at risk in each succeeding j’^ear. The 
erved number that actually developed lesions during each year, obtained 

TABLE S 

Annual tuberculosis morbidity 


PATIEKTS EEltAINIKG nNATrECTED ON EACH ANNnXESAEY 



0 

1 

2 

3 

4 

s 

6 

7 

s 

1937 

8 

8 

8 

7 

7 

n 

B 

7 

7 

1938 

16 

14 

13 

13 

11 

mm 


11 


1939 

15 

15 

13 

13 

13 






22 

20 

16 

. 15 

14 

HI 




1941 

28 

27 

25* 

24 

24 

HI 




1942 

34 

29 

28 

28 






1943 

28 

21 

20 







1944 

39 

34 




■ 

■ 



otal 

190 

168 

123 

100 

69 

45 

31 

18 

7 


* One patient lost sight of in following j'ear. 

[■ Subtract 2 patients developing tuberculosis during preceding five 5'ears. 


TABLE 9 


Calculation of annual ttwrbidity rates 


VEA&S OF OBSERVATION 

NUIEBER OP PATIENTS OB« 
SERVED EACH YEAR 

NUMBER DEVELOPING TUBER- 
CULOSIS EACH YEAR 

PROB.VBILITY OF DE^TLOP- 
INC TUBERCULOSIS 

w 

(n) 

(q) 

(q/n) 

1st 

190 

22 

.12 

2nd 

134 

11 

.08 

3rd 

103 

2 


4th 

72 

3 

.04 

5th 

45 

0* 

.00* 


* To this must be added 2 cases developing some time during the preceding five years 
y 2/190 = .01). 


im table 7, ditdded by the number at risk, gives us the annual morbidity rates 
Dwn in the final column of table 9. 

A life-table may now be constructed on the basis of 1,000 patients, for con- 
nience of calculation, using the annual morbidity rates derived from the forc- 
ing calculations (table 10). 

Thus at the end of five years only 754 of our original 1,000 patients vuth 
iural effusion have failed to develop tuberculosis. In other words, approx- 
ately one-quarter of the total have developed lesions; nearly one-half of these 
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became detected within twelve months of the onset of the initial pleurisy and 
more than half the remainder within the next twelve months. 

Details of s^thseq^le7^t tuberculosis: For the age distribution of patients de- 
veloping tuberculosis the reader is referred to a prevdous pubhcation (Thompson, 
1946) where this was shown to be appro.ximatel}^ the same as for the whole 190 
patients (table 11). The same applies to those cases that ended fatall}\ That 
is to say, age per se appears to have no prognostic significance. 


TABLE 10 

Tuberculosis morbidity in life-table form 


YEAH AFTER DUCNOSIS I 

(X) * 

PIODABOITV OP 
DEVELOPISC TUBESartOSlS j 
IN THAT YEAR I 

(qx) 

! 

NUMBER REMAININC 
UNAFIXCTED ON EACH 
ANM\E»SARV OCT OP 
1,000 PATIENTS 

(Cx) 

NUMBER DE\EtOPlNC TUBER- 
CULOSIS EACH YEAR 

(dx) 

0 

.12 

1000 

120 

1 

.08 

sso 

70 

2 

.02 

SIO 

1C 

3 

.04 

794 

32 

4 

.01* 

762 

8 

5 

.00 

754 

— 


* Sec footnote to table 9. 


TABLE 11 

Incidence of subscgucnl tuberculosis 




SUBSEQUENT TUBERCULOSIS j 

TOTAL SUB- 

SIDE or ErrusioN 


FulmonaO' 

Extra* 

SEQUENT 

TUPERcr- 



RtRht 

Left 1 

BilMcral { 

Toul j 

ptilonao* 

LOSIS 


lOS 

s 

s 

4 

20 

o 

22 

Left 

73 

4 

7 

1 

12 

3 

15 

llight-lcft 

3 







Trf>ff -right, 

G 

1 

1 

_ 

2 


1 3 







Total 

190 

13 

1C 

5 

34 

c 

: 40 





Of the 34 patients developing pulraonao' tuberculosis, 24 were females. .iVII 
the 0 that developed e.xtrapiilmonar}’- tuberculosis were males. 

It is clear from table 11 that sub.scqiJont lesions were influenced neither in 
frequonej- nor in localir.ation bj' the side of the preceding pleurisy. 

PulmonoDj Icsmis: TJic commonest pulmonary* lesion at its earliest detec- 
table stage w.ns one characterized radiologically by fine stippling in the extreme 
apex, tending to spread doAvnward on the .s.ame side and to be reproduced in the 
opposite apex. In 5 cases this tj^pc of lesion ivas sj’-mmctricaily bihateral at its 
inception (t.nble 12). 

The other tjqre of pulmonary lesion was that which apf)carcd initi.ally in the 
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upper half of the lung field below the clavicle. This was radiologically divisible 
into two classes: (1) diffuse, finely stippled or strand-like; (2) massive, caseous- 
pneumonic or smaller solitarj- foci (Assraan type). 

Both tjTDcs of pulmonary tuberculosis were usualty without symptoms when 
first detected. 

Extrapulmonary lcsio7is: There was one case each of tuberculosis involving the 
chest wall, opidid 3 Tnis, vertebrae, shoulder-joint, peritoneum and meninges. 
The last 3 cases ended fatall 3 \ 

Prognosis: Local progression of pulmonary' lesions, of wlnatever type, tended 
to occur, as in similar lesions that we encounter without a pleuritic historj'. In 
a few cases, especiallj* those uith solitary or Assman foci, resolution took place 
rapidly, within weeks or months. In 2 cases hematogenous dissemination oc- 
curred to epididymis and spine, ^espectivcl 3 ^ 

The course of the disease was no doubt to some extent influenced by its dis- 
coveiy at the earliest possible stage and bj' its immediate treatment. For this 


TABLE 12 

Svbscqttcni puhywnary tuberculosis — Classification of lesions 


1 

1 

APICAI. 

StJBArXCAL 

TOTAL 

Diffuse or 
nodular 

Mrssivc or^ ; 
solitary foci 

Right side 

7 

4 

2 


Left side 

C 

2 

S 


Bilateral 

1 

5 

i 

— 

— 


Total 

18 

6 

10 

! 34 

Tubercle bacilli in sputum 

5 

1 

5 


10 

Dead 

2 

1 


3 


reason, and because observ'ation has been relatively short, we can draw no far- 
reaching conclusions about its ultimate outlook. It is very likelj’’ that many 
of the lesions which have become apparently arrested vill in later j’^ears break 
down in the catastrophic manner of this insidious and unpredictable disease. 

Mortality: The 6 deaths that have so far occurred may be statistically treated 
by the same technique as that adopted for tuberculosis morbiditj'^ (tables 7 to 10). 
This method, the details of which need not be repeated, gives us a case-fatality 
rate for the whole 190 patients of 3.5 per cent over a five j^ear period from the date 
of the initial pleurisj% 


DISCUSSION 

The concept has been gaining ground in recent years of simple pleurisy with 
effusion as a direct outcome of, or even as a stage in the development of, a pri- 
marj’' tuberculous infection of the respiratory tract. Erwin (1944) has given 
a priori reasons why an intrathoracic primarj’’ complex may be expected on 
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occasion to produce direct infection of a highly allergic pleura, tubercle bacilli 
penetrating either from a subpleural parenchymal focus or from a caseous 
trachebronchial lymph node. Such an explanation would fit the facts observed 
in this series better than the alternative assumption of a postprimary dissemi- 
nation by the blood-stream . Only rarely was there gross evidence of the dispersed 
foci that would be expected in such an event. Miliarj’- pulmonary disease was 
never encountered. Bilateral effusions were few and never simultaneous. 

In contradiction to the symmetry demanded by a hematogenous theorj'-, 
unilaterality was a pronounced feature. Right-sided effusions predominated, 
as right-sided primar 3 '- lesions are known to predominate. BTiere primary 
lesions were in fact demonstrable, these were most commonly on the right side 
and were most commonly associated with right-sided effusions. Those appar- 
ently anomalous cases, in which effusion occurred on the side opposite to a 
manifest primary lesion, may very Avell be explained as a direct extension of 
infection by way of a chain of tuberculous lymph nodes across the mediastinum; 
in such chains obsen’ed at autopsy the most grossly affected of the nodes maj'' be 
one relatively remote from the primar}’' focus. 

If this explanation is correct, it is curious that pleurisy vdth effusion is so 
uncommon in childhood, when primaiy infection with tuberculosis so frequently 
occurs and when the primarj'- intrathoracic complex is most often observed. The 
peculiar age-incidence of pleurisy TOth effusion, with its predeliction for late 
adolescence and young adult life, is found regularly in all large series of cases. 
Conversely, in a personal series of 1,050 children in contact wth known tuber- 
culosis, 693 of whom were tuberculin-positive and 52 others of whom became 
converted from negative to positive, I found 66 cases of active primaiy tuber- 
culosis within the thorax but only 2 of pleural effusion. It would appear there- 
fore that age introduces an important factor in the pathogenesis of this condition. 
Vil^n (1941) has shown that the age-distribution of pleurisy with effusion in 
Gothenberg has remained unchanged after fort 3 ^ years, although during the 
same period the age at which first infection ndth tubercle bacilli occurs has 
advanced steadily. 

Primary tuberculous infection in adults, as evidenced by a change in tuber- 
culin sensitivity from negative to positive, may be followed after a short interv'al 
by an attack of pleurisy, without other manifest intrathoracic tuberculosis 
(Israel and Long, 1941). Arborelius (1930) found that one-third of Ids adult 
patients with demonstrable primar 3 ’' lesions developed pleuris 3 ’' %vith effusion 
within six months. Brooks (quoted b 3 ’’ Robson, 1944) records a similar oc- 
currence in 6 out of 63 Naval personnel in whom a primary type of lesion was 
discovered by mass radiograph 3 ’'. Matte and Saldias (1944) describe 50 school- 
age children with primary tuberculosis, of whom 21 developed effusions within 
six months. That the only considerable series in children should come from 
Latin America, where sexual maturity comes early, is perhaps significant. 
Edwards (1945), who retests his tuberculin-negative nurses at monthl 3 '' intciAmls 
and so is able to time their conversion ver 3 ’- accurately, regards six months as an 
average intenml before pleurisy intervenes, an opinion borne out by the Prophit 
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Study on infection in nurses (Daniels, 1944) though the total cases obsen’ed b}' 
these workers are verj’’ few in number. The present series contains no infor- 
mation on Mantoux conversion. Its high incidence, however, of gross florid 
primal^’’ lesions within the thorax suggests that not all these had been present 
many months before detection; some at least were probablj' onlj'- a few weeks old. 

Calcification in the hilar region or in the lung field was present initially in 
onl 3 ’- 2 cases, a verj’- low figure for an urban population of this age-distribution. 
The presence of calcified foci, presumptive e\idence in England of old tuberculous 
infection, w'as therefore rare enough to suggest a group low in tuberculosis 
e.xperience. On the other hand, it does not mean that these 2 patients could 
not have undergone a recent second primar 3 ’’-t 5 'pe infection, the previous one 
ha\nng become obselete, the possibility of which has been shown b}^ Teiplan 
(1946) and others. The occurrence of calcification subsequent to pleural effusion 
(table 5) confirmed in some cases the caseous character of lesions noted previousl}' 
and also increased the probable incidence of such lesions. That relativelj* few 
of the gross primarj' lesions underwent calcification is in accordance with the 
usual finding (Rich, 1944) that the primar^f complex in adults calcifies less fre- 
quently and less massivelj' than in children. 

The low incidence of known contact with tuberculosis, the large number of 
cases derived from relativelj’’ fresh entrants into the Armed Forces, and the 
excess of males in the 15 to 19 j'ear group — all point in the same direction: 
to a j^ung person w'ho escapes first tuberculous infection in childhood, at home 
or at school, to meet it suddenlj’’ and perhaps in a single massive dose in the 
unaccustomed hurl 3 ’'-burl 3 ’- of industrial or barrack life. 

The picture is indeed almost complete. Its foreground is filled in b 3 ' sub- 
sequent developments. Pulmonar 3 '' tuberculosis of reinfection t 3 'pe ensues in a 
high proportion of cases, usuall 3 ’' quite soon. In man 3 ’‘ cases, within a few 
months or even a few weeks of the original pleuris 3 % a clear lung field becomes the 
seat of the first tiny deposits. Without exposure to repeated e.xternal tuber- 
culous infection, the endogenous source of this disease is certain and one cannot 
but see the \vhole process as continuous from primar 3 ’^ infection through pleuris 3 * 
with effusion to phthisis. That the latter must often progress to a stage of 
self-limitation, characterized by the foimation of fibrotic boundaries and ex- 
cavation, before artificial therap 3 ^ can become effective, though outside the scope 
of this paper, further endorses this view, wdth the additional, if uncomfortable, 
rider that up to that point it is possibly be 3 mnd the ph 3 ’'sician’s control and, in 
that sense, ine\dtable. 

The incidence of extrathoracic, as opposed to pulmonaiy reinfection tuber- 
culosis, suggests that both t 3 q)es of disease have a hematogenous derivation; 
this is to some extent confirmed by the character of the commonest puhnonar 3 ’^ 
lesion, a fine apical seeding, often becoming bilateral. 

SUMMARY 

A stud 3 '- is presented of 190 cases of simple pleuris 3 ^ with effusion. 

There was a high incidence of preceding or concurrent intrathoracic lesions 
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1 ypionl of prininry tuberculosis, confinned sometimes by the later development of 
calcification. Cavity fomiation occurred in 5 ca-scs presenting these lesions. 
The lesions, glandular or parenclu-mal, wore not always on the same side as the 
etuision. The incidence, both of primarj'-type lesions and of pleural effusion, 
was higher on the. right side than on the left. 

Pleurisy with effusion was found predominantly in the j'cnrs of late adolescence 
and young achilt life. There was an e.vcess of males over females confined to the 
15 to 19 year groiij). 

Tiio follow-up for the maximum periods of one to ciglit 5 'cars was x-irtually 
complete. It revealed subsequent tuberevdosis in 12 per cent of the total patients 
within the first year, in S per cent of the remainder within the second j'oar and in 
a total of 25 per cent within five years. No c.asc occurred after five years. In 
15 per cent of thei^o eases the first evidence of di.'^jasc w.as ex'trapuImonar 3 '’. 

The death rate for tho 100 patients over the five-year period was 3.5 per cent. 

The age of the. patient bore no demonstrable relation to the incidence of sub- 
.«equent tuberculosi.s or to its prognosis. 

CO.VCLUSIONS 

Pleurisy with effusion has probably increased in frequenej' under war-time 
conditions in England, reaching an incidence equal to onc-tcntli of all intratho- 
racic tubcrculo.<;is. 

In the .absence of evidence of reinfection tuberculosis and of a definitely non- 
tuberculous etiology, it is usually a manifestation of a recent primary tuberculous 
infection. 

It i.-i l}q)iral!y a condition of young adults, in wliom the re.action to such an 
infection i.s different from that of children. Pleural effusion in the latter is rel- 
ative!}* uncommon. 

Tho evidence suggests that postponement of first infection by the tubercle 
bacillus to post-adolcsccncc is quite likely to result in pleurisy with effusion, with 
or without demonstrable intrathoracic primaiy* lesions, often witliin some weeks 
of the development of tuberculin scnsiti%'ity but usually within six months. 

One-quarter of all cases go on to develop systemic tuberculosis, the earliest 
evidence of which often becomes detectable within a few months of the onset 
of the pleurisy, usually within a year and almost always vithin two years. In 
So per cent of these c.asos the disease is in the first instance localized in the lung. 

It would appear that these phenomena are each and all part of a continuous 
pathological process, which may become arrested at any stage in its progress or 
may, at the other extreme, advance to a fatal conclusion. The material offers 
only a pro\isional or minimal figure for this latter probability. 

There is no evidence of any factor that may influence this march of events. 
Its apparent inevitability may lead one to speculate on the potentiality of med- 
ical treatment for its arrest or modification. This seems no reason, however, 
for neglecting such means as are already in general acceptance: bed-rest during 
the acute phase, prolonged convalescence, careful radiological supervision for 
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five years and appropriate handling at the earliest possible moment of such 
pulmonary or extrapulmonaiy tuberculosis as ma}’’ arise. 

CONCI/USIONES 

La pleuresia con derrame ha aumentado probablemente debido a las condi- 
clones del tiempo de guerra en Inglaterra, alcanzando una incidencia equivalente 
a la d^cima parte de toda la tuberculosis intratoracica. 

Cuando no hay signos de tuberculosis tipo reinfeccidn o de ima etiologfa 
claramente no tuberculosa, suele ser ima manifestacidn de una infeccidn tubei- 
culosa primaria reciente. 

Es tipicamente un estado de los adultos jdvenes, en quienes la reaccidn a una 
infeccidn de ese gdnero es distinta de la de los nines, pues en dstos el dei’rame 
pleural es relativamente raro. 

Los dates disponibles indican que el aplazamiento hasta la postadolescencia 
de la primoinfeccidn por el bacilo tuberculoso dara probablemente por resultado 
pleuresia con derrame, con o sin lesiones primarias intratoracicas obsei’vables, 
a menudo a las pocas semanas de pi’esentarse la sensibilidad a la tuberculina 
pero por lo general en tdrmino de seis meses. 

La cuarta parte del total de casos avanza hasta manifestar tuberculosis or- 
gdnica, cuyos primeros signos pueden frecuentemente descubrirse a los pocos 
meses de la iniciacidn de la pleuresia, por lo general en tdrmino de un afio y 
casi aempre de dos auos. En S5 por ciento de esos casos la enfermedad se en- 
cuentra en primer lugar localizada en el pulmdn. 

Segdn parece todos esos fendmenos y cada uno de ellos forman parte dc un 
continue proceso patoldgico, que puede estacionarse en cualquier etapa de su 
marcha, o por el contrario, proseguir hasta im desenlace fatal. El material 
estudiado no ofrece mds que cifras proAusorias o minimas para la ultima proba- 
bilidad. 

No ha}^ datos relatives a ningun factor que pueda afectar la marcha de los 
acontecimientos, y su aparente ine^dtabilidad tal vez conduzca a especulaciones 
referentes a las potencialidades del tratamiento mddico con respecto a esta- 
cionamiento o modificacidn. Sin embargo, no parece que haya motives para 
descuidar los medios que gozan de aceptacidn general: reposo en cama durante 
la fase aguda, convalecencia prolongada, cuidadosa ^^gilancia radioldgica durante 
cinco aiios, j”" atencidn apropiada cuanto antes a toda tuberculosis pulmonar o 
extrapulmonar que se presente. 
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MULTIPLE INFECTIONS IN HUMAN TUBERCULOSIS* 
ALF WESTERGREN» 


In n, lecture on March 28, 1944, before the Sweclisli IMcdical Society, entitled 
The Concept of njicumatic and Tuberculous Pleurisy in the Light of the Anti- 
streptolysin Reaction, I reported on a study of 172 cases of pleurisy. I emphasized 
the importance of multiple infections, particular!}' associated \nth tuberculosis, 
and stressed at this point especially that nearly half of the cases of acute tuber- 
culous pleurisy showed positive signs of /5-heraolysing streptococcus infection 
which nowadays is regarded as the cause of “rheumatic” disease. Some 10 
cases of pleurisy, most of them combined with pneumonia, in which the tuber- 
culous etiolog}' was uncertain or rather put off, had all shown rather low AST 
(antistreptolysin titer). Since then further intensive study of multiple infections 
has been carried on at St. Gorans Hospital in Stockholm, in cooperation vith 
the Swedish State Laboratory of Bacteriology. 

The material comprises now approximately 20,000 samples from about 3,000 
cases. As related in the above mentioned lecture, we were at the time looking 
for a corresponding serological reaction for the study of the influence of non-/S- 
hemolysing streptococci on the organism, and Adamson was able to report that 
same year good results with a precipitin reaction (Nordisk medicin, 1945, S7, 
1671). For teclmlcal reasons the test was put aside, but we now intend to 
resume it with an impro^’^od technique. However, Packalen has, in addition to 
pure bacteriological research on a large scale, also carried on serological studies 
on the influence of staphylococci which are to be published and Adamson will 
report on the bacteriological research on autopsy material, which has yielded 
results that should also prove of interest. 

The material of pleurisy cases followed by antistreptolysin tests (and to a 
certain extent also by the other aforesaid tests) amounts now to approximately 
600 patients, of whom 354 can be counted as acute pleurisy (examined by anti- 
streptolysin tests vdthin three months from the first symptoms of pleuirsy). 
Of these, 157 cases or 44.4 per cent, showed AST over 200 (that is, definite 
pathological increase). In 118 of these 157 cases thei'e were no, or quite in- 
significant, lesions in the lungs, and no progressive tuberculosis as a sequel to the 
pleurisy was observed. The frequency of AST above 200 in this t}Te of cases 
is 44.7 per cent. Considerably higher frequency (77.8 per cent) was found in 
cases of pleurisy vdthout pulmonary lesions in which progressive tuberculosis 
was later observed, whereas in patients with acute pleurisy, in whom a previous 
tuberculosis of the lungs had existed, a lower frequency of pathological AST 
(34.7 per cent) was observed. 

If these cases are studied Mth respect to the amount of the e.xudate, height 
and dui'ation of temperature and sedimentation rate, it is found that 37.6 per 

J Lecture given before the Swedish Medical Society, February 26, 1946. 

* Chief Physician, Medical Tuberculosis Department, St. Gorans Hospital, Stockholm, 
Sweden. 
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cent of the cases 'udtli a relatively small exudate have a high AST, as compared 
to 51.8 per cent of cases mth a large exudate. In cases vdth low temperature 
the AST is above 200 in 37,8 per cent; in cases mth high temperature in 52.9 
per cent. When the sedimentation rate is below 50 mm., the AST is above 200 
in 33.8 per cent, but the percentage is 51.9 per cent of the cases -with higher 
sedimentation rates. Of the 71 cases which have shown a small exudate as 
well as low temperature and comparatively low sedimentation rate, 22, that is, 
30.9 per cent, have a high AST, but of the cases with large exudate in conjunction 
with high temperature and high sedimentation rate (this group also comprises 
71 cases), no less than 61.9 per cent have an AST over 200. 

Four hundred si.xty-six cases of pleurisy, observed at a later period (from three 
months up to two and three years), show in 34.7 per cent an AST above 200 
(against 44.5 per cent in the acute cases). In the cases of the group which have 
no definite parenchymatous changes a high AST is found in 30.5 per cent. 
Cases with progressive tuberculosis have an AST above 200 in 68 per cent. 
Cases in which e\ddent pulmonary lesions have been found, either before or 
after the pleurisy, have a high AST in 32.4 per cent. 

These figures show that a high AST, as an effect of /S-hemolysing streptococci, 
does not strictly parallel the intensity of the pleurisj’’ or the prognosis, but that 
there is an unmistakable tendency in this direction. Thus the very acute 
cases of pleurisy, and the cases whei-e tuberculous lesions appeared, manifest a 
gi’eater frequency of a high AST. 

The influence of hemolysing streptococci is a fairly common occurrence, not 
infrequently found among practically healthy persons. Even a titer of 100 is, 
strictly speaking, not normal. Statements in the literature concerning AST 
in “normals” vary vdthin rather vdde limits. English and American authors 
(vdth material of several thousands of cases) as a rule report AST values between 
100 and 200 units in 2 to 20 per cent of the cases and titers above 200 in 2 to 6 
per cent. The majority of Scandinavian authors seem to have found somewhat 
liigher values, 10 to 15 per cent of their cases showing AST above 200 units. 
It is not clear whether this difference depends on infections vdth hemol 3 i;ic 
streptococci being more common in the Northern countries or whether their 
material is selected v,dth different degrees of accuracj'-. AST above 200 must, 
however, also in our work be considered as “definitely pathological” but should 
not necessarily be interpreted as a sign of importance. 

In the now quite extensive literature on AST, values of over 200 units are 
recorded in approximately 90 per cent of patients rvith angina tonsillaris, scarlet 
fever, acute rheumatic polj’-ai-thritis and acute glomerular nephritis. In chronic 
poljmrtlu'itis and chronic nepluitis the published data vary, but elevated AST 
are usually of considerablj”- lowei’ frequencies (10 to 50 per cent). 

Lofgren’s research on erj^thema nodosum, published in 1943, showed AST 
above 200 in approximatelj'' 55 per cent of the cases (his material is assembled 
from 152 cases and he gives the figure as 42 per cent (Acta med. Scandinav., 
1946, Suppl. 174)). Much the same conditions seem to exist concerning other 
tj'-pes of streptococci, and also staph 3 dococci, these bacteria showing similar 
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signs of nosogenic influence in cases of tuberculosis as the /3-hemoIytic strepto- 
cocci. Even other microorganisms, more or less pathogenic, very likely ought 
to be considered. (See also Westergren, Acta dermat.-venereol., 19-16, 26 , 384.) 
In my material of acute tuberculous pleurisy (111 cases), presented in 1913 and 
1944, a high AST was found in 41 per cent (in the present material of 344 cases 
in 44.4 per cent). I have now undertaken a preliminary survey on highAST 
in tuberculosis of the lungs (with no preceding pleurisy or erjdhema nodosum) 
and have found the frequency in 360 cases to be 35.5 per cent, a figure of the same 
magnitude as that in cases of subacute, chronic or recentty healed pleurisjL 
This rather heterogeneous group showed, as above stated, a high AST in 34.7 
per cent of the cases. Another group of 172 cases of tuberculosis of the lungs, 
in which pleurisy is generally further back in the anamnesis, has shovTi a some- 
what lower frequency of AST above 200, namely 28.5 per cent. It can be 
stated here that Adamson found precipitin titers, indicating an effect of non-^- 
hemolysing streptococci, in 44 per cent of miscellaneous tuberculous material 
comprising 434 cases, but only in 7 per .cent in 63 practicaUj’’ healthy persons. 

A preliminary checking of 462 cases noth a variety of medical diseases shows 
AST above 200 in 83.3 per cent in acute polyarthritis and the other diseases, 
mentioned above, wliich are assumed to be caused by streptococci (40 cases). 
(Seventeen cases of pulmonary tuberculosis are not included in the material 
mentioned above. Of those with similar complications 82.3 per cent had a 
high AST.) The other medical cases (422) showed a correspondingly high 
AST in 17.0 per cent; 129 among these consist of chronic joint, kidnej’’ and 
pulmonary diseases (not tuberculous) and of skin diseases. This group has high 
AST in 24.8 per cent of the cases, and the frequency figure for the remainder 
(293 cases) of medical material (acute and chronic diseases) comes to 13.7 per 
cent. (Hepatic diseases have been entirely excluded in this connection.) 

Even if the influence of hemolytic streptococci, generally speaking, may be 
somewhat more common than is to be gathered from the heretofore available 
literatiue, pathologically high AST is obsen'-ed in a strikingly large percentage 
of cases of tuberculosis. Among many, high AST (as well as low) makes a 
relatively constant appearance, but increases and decreases in connection with 
the tuberculous processes can often be noted. Much the same conditions seem 
to exist in regard to other types of streptococci and staphylococci. These 
bacteria show similar signs of a nosogenic influence in tuberculosis. Other 
microorganisms of questionable pathogenicity may also have to be considered. 

STBIMxVRT 

"Mixed infection” and “secondary infection” in tuberculosis have been 
discussed previously as a complication of manifest tuberculous disease. Experi- 
ence with erythema nodosum and pleurisy has shown remarkably high frequencies 
of increased i4ST. This seems to indicate an occurrence of a far more general 
interest. It must thus be a question of an important synergism of multiple 
infections, which is especially noticeable at an early stage in the development 
of tuberculous lesions. 
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SUMAmO 

Ya i-c linii <ii«ciitido In ‘‘infcccitSn inixln” y la ''infccciOn pocundaria” cn la 
tiibcri'iiloMP como complicapiones dc la cnfomicdad tuberculosa manificsta. 
Las obfcrvatamipp roalir.adas cn el criteina nudopo y la plcurcsla ban rcvelado 
una favuoncia notable por lo alt a do la tilulaciOn de anticstrcptollsina, lo cual 
parooc roHcjar un heebo dc importancia niucbo roas general. Debe tratarsc, 
pucs, dc un importantc p’mcrgi.>;mo dc las bdcccioncs multiples, quo sc observa 
piirticulamiente cn xma etapa incipientc cn el dcsarrollo dc las lesioncs tuber- 
eulosa^. 



THORACOPLASXy FOR PULMONARY TUBERCULOSIS^ 
Observations on 32 Patients in the Older Age Group 
PAUL E. ZUELIvE, W. E. ADAMS and ROBERT G. BLOCH 

Thoracoplasty is weU entrenched in the surgical treatment of pulmonary 
tuberculosis and the t^Tie of patient suitable for the operation, except for age, 
is pretty universally agreed upon. In the earl}’- days of thoracoplasty, patients 
40 j’-ears of age seemed to be the upper limit at which it was considered ad\dsable. 
This arbitrary age limit has graduall}' been re\-ised upwards but there is still a 
great deal of hesistancy in using the operation in older patients, particularly in 
those over 50. 

Decker (1), in reporting 17 cases of thoracoplasty in old§r patients, concluded 
that thoracoplasty should be used -uith greater precaution and hesitanc}’- in 
the older age groups and that other collapse procedures should oe tried first. 
Da\’ies (2) said that, although no age limits can be given, it is general!}’- in- 
ad-vdsable to perform thoracoplasty in patients over 45 years of age because of 
the likelihood of cardio-respiratory changes and the diminished ability of the 
remaining limg to compensate for the loss of aerating surface. 

More recently -results have been published which ai-e at variance -with these 
earlier works and they generally give a better' outlook for the older patient. 
Overholt (3), reporting in 1940^ on 162 patients between 40 and 65, showed: 

Percent 


Sputum conversion 87 

Benefited 84 

Operative and early fatality 6.8 

Late fatality due to tuberculosis 4.0 


He concluded that “patients who have reached the latter decades of life should 
not be denied the benefits of permanent collapse therapy on the grounds of age 
alone.” 

Shapiro and Munz (4), reporting on 47 cases between 40 and 60, had 52 per 
cent conversions, 30 per cent non-conversions and IS per cent fatality. They 
concluded that “patients in this group can stand the operation of thoracoplasty 
as wen as younger indi-rdduals pro-viding they meet the requirements of an elective 
operation.” 

Rudolph (5), reporting on 123 patients, 82 of whom were between 40 and 57, 
concluded that “'u’ith proper selection, men from 40 to 60 years of age stand the 
rigors of thoracoplasty almost as well as those from 20 to 40. However, the 
older patients do not convert as readily or as quickly.” 

Tliis particular study was undertaken because of the rather wide-spread 
belief that thoracoplasty in older patients gives poor results and because in a 
number of tuberculosis Sanatoria a thoracoplasty is not ad-vised for patients 

' From the Departments of Surgery and hledicine, University of Chica'go, Chicago, 
Rlinois. 
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over 50 yeai's of age. This refusal often dooms these patients to years of sana- 
torium care a\Ya 3 ' from their families who maj’’ need their ser^dces as wage 
earners. 

The statistical importance of this group has been shown by various studies. 
Overholt’s report (3) was based on results in six sanatoria in New England having 
a total capacity of 1,213 beds. Thirty-two per cent of these patients were 
over 40 y^ears of age and 18 per cent were over 50. In a recent study made on 
the Negro population at the Pro\ndent Hospital in Chicago, 25,000 patients 
were fluoroscoped and X-ra}"- films were made if indicated. This was done as a 
routine on all patients seen at the hospital plus a large number of people vdth 
no illness or complaints whatsoever. This study showed a gradually increasing 
prevalence of clinically important tuberculosis in the older age groups as follows: 

Per cen 


20-29 2.9 

30-39 2.6 

40-49 2.7 

60-59 3.3 

60-69 3.1 

70+ 6.2 


The disease in many patients in these age groups has come to an impasse 
because of the mechanical effects of fibrosis and pleural adhesions which prevent 
adequate collapse of their caiities bj"- any means other than thoracoplasty. 
Since they have lived as long as they have, they probably have a considerable 
resistance to their disease and thus are often better operative risks than younger 
patients with the more exudative forms of the disease. Their ca^^ties, however, 
with their constant discharge of tubercle bacilli, ai’e a serious threat to their 
own lives as well as a menace to society. Therefore they must be isolated. 

Positive sputum seems to be the primary consideration in these people. They 
are usually patients on whom various forms of collapse therapy have been 
tried to no avail and on whom no amount of bed-rest vull effect a cure. Further- 
more, thej’- are a danger to others because in many cases they have children or 
grandchildren with whom they come in repeated contact and from whom thej’- 
should be separated.^ Consequently, they take up beds in our already over- 
crowded sanatoria which might better be put to use in arresting a case of early 
tuberculosis which could be cured by bed-rest alone. Further, these older 
patients usually make a poor psychological adjustment to prolonged sanatorial 
care and many would choose the small added discomfort of a thoracoplasty 
and a chance at permanent cure rather than to remain, perhaps for the rest of 
their shortened lives, in a sanatorium. 

In evaluating the results of thoracoplasty one must keep in mind what would 
happen to these patients if thoracoplasty had not been done. Freedlander (6) 
reported results in 143 patients, 85 of whom accepted thoracoplasty and 58 
refused. In his operated group there were 57 per cent ca^dty closures and, in 

= One of these patients in our series infected his 35 year old daughter before he could be 
isolated and treated. She developed cavitation but later cleared up on bed-rest. 
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TABLE 1 


Dtirnlion 0/ rfisrnsr in HtjTfrfnt npf groups 


tnrsATioN or pi^Arsr. jm itass 

40-49 vnAts 
:0cA?rs 

50-59 YCA*": 

8 CA<;r<! 

CA-45 YTAtS 
<CA«;rs 

AVrtACK 

0-1 

0 

2 

1 


1-r. 

7 

2 

2 

9 years 

5-10 

4 

1 

0 


10+ 

9 

3 

1 



TABLE 2 


Treatment prior to thoracoplafly 



_ I 

AO-V) Tt\\i 

50-59 T*A»S 

fiJ-&SVEA»S 

Tioororxr. 

M CASES 

S CASES 

ic\sts 

Phrf»’n?M'>R 

5 

1 

0 

Pneiiniothorax. . . . 


13 

2 

0 

j 

Bed-rest j 

[Less than 1 year 

12 

2 

2 

iI-5 years 

4 

0 

2 

(Average 1.5 yr.) 1 

[5 venrsd- a 

4 1 

4 

0 






TABLE 3 


Condition 0/ lungs before thoracoplasty 



<0-19 \XAES 

50-59 vr-AEs 

60-65 TE.AE3 

. 

20 CASES 

8 C.VSES j 

4 CASES 

Cavitation 

MM 

s 

3 

Unilateral involvement 


4 

2 

Bilateral involvement 


4 

2 

Apical involvement 

19 

S 

3 

Other lobes involved 

1 

1 

1 


TABLE 4 


Condition of sputum before thoracoplasty 



10-19 VE.AES 

20 CASES 

50-59 YEARS 

8 CASES 

60-65 YEAES 

1 CASES 

avkeace 

Hemoptysis 

13 

6 

0 

_l_ 

[ 0-10 cc 

3 

rv 

0 

0 

] 

Amount per day! 10-50 cc 

11 

3 

1 

V 4o cc« 

(60 cc 

6 

2 

3 

I 

Positive sputum 

20 

8 

4 



those refusing the operation, there ■were only 10 per cent closures. Also there 
were almost t'wice as many deaths in the unoperated patients. 
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In tlip Providwif Hospital series cited above there was a one- to tliree-year 
fo11ow-n]> on all of the clinically important, eases. In the patients originally 
classified as far advanced, 31 per cent had remained stationary or had improved, 
whereas G9 jier cent had become worse or died. Only 13 per cent of this group 
received any treatment and none of them received a thoracoplasty. 

The outlook is dark indeed for the tuberculous patient who is not adcquatel}' 
treated, '\nicn other means have failed, a thoracoplasty may offer the only 
chance many of these patients have for living a satisfactorj" life. 

These patients arc being reported because they appear to substantiate the 
conclusions reached bj’ Overholt, and Shajiiro and Mimz, and Rudolph, and 
becau.'^e several of the patients upon whom excellent results were obtained had 
been refused thoracoplasty elsewhere because of their advanced age. 

The series consists of 32 consecutive patients between the ages of 40 and 65 
operated on by one of us (\V. E. A.) between 1933 and 1945. These patients 
were all cla.csified ns far advanced, 30 hai-ing captation visible on X-ray films 
and all 32 having a positive sputum. 

Age per sc was never a factor in determining the operability of a patient. 
Instead, each indiiddual was judged on the basis of his general condition as to 
whether he mot the requirements of an elective operation. Thepulmonary 
reserve was cstimateil by the X-ray nppe.arance of the lungs, by the bilaterality 
of the disease and by the extent of fibrosis and emphysema. Vital capacities 
were determined on most of the patients. These served mainly to show that 
patients with Antal capacities below 1,000 cc. are extremely poor risks. The 2 
operative deaths in this scries occurred in women nnth vital capacities of 820 
and 1,050 cc., respectively. Brouchospirometiy, to determine the efficiency of 
each lung separately, Avould probably add a great deal in evaluating the pul- 
monan' rescn'c. However, it was not available in these cases, r 

The cardiac status was determined by the size of the heart., by X-ray examina- 
tion, liistorj' of cardiac disturbances, and electrocardiograms where they seemed 
indicated . Kdney function was tested by routine laboratory tests supplemented 
b}' urea clearances when necessarj'. 

The duration of the disease, as shown in table 1, was difficult to determine. 
Some patients gave histories of chronic cough for j-’ears but did not come in 
for treatment until they had had a hemoptysis. Others had known of their 
tuberculosis for many j'cars, some as long as twenty-three years, a good share 
of Avhich time had been spent in sanatoria. No difference was seen in the results 
between those haAing the disease a long time and those having had it a short 
time. 

The majority of patients had had some form of treatment prior to thoraco- 
plasty, as shoAATi in table 2. Most of this had proA-ed ineffective or only of 
temporarj' benefit. Many had been hospitalized for A-arying periods of time. 

The condition of the lungs before thoracoplasty, as determined by X-ray 
films, is presented in table 3. One patient had numerous cavities in both apices 
and anotliei- had a caAuty in the loAver lobe as well as one in the apex Avlfich 
prenico-e.xeresis had failed to close. 
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The status of tlic sputum boforo surpcrj' is given in table 4. patients had 
n positive sputum, ns high as Ga(Tk 3 ' X in several instances. A histoty of 
hcmoptj'sis u-as given In' 10 patients, and was the prc.ccnting complaint in 
several instances. The volume of sputum varied tremendoush'. Some patients 
raised 200 to 300 cc. everj' daj* while others had very little. 

OT*Kn.\'noN 

The operations were all done under ethj'lcne + o.xygcn anesthesia. Pre- 
operative medication consisted of 0.18 g. calcium nembutal and 0,01 g. morphine 
sulphate. The patients wore all awake before lca\'ing the operating room. 
The cough reflex was thus dcpro.s.'^ed for ns short a time as possible. The number 
of stages done on each patient is shown in table 5. Long segtnents of three ribs 
were usuallj’ removed at each posterior stage. One-half of the patients received 
anterolateral supplementary operations in addition to the paravertebral stages. 


TABLE 5 
Ntimhcr of stages 



le-t* YTAItS 

rocAsrs 

JO-59 HTASS 

S CASES 

60-« YtAlS 
4CA5e5 


fl stage 

3 

3 

0 

Paravertebral - 


13 

5 

2 


[s stages 

4 

0 

2 

Anterolateral . . 


12 

o 

2 

Revision 

1 

0 

0 

1 

Total — SI (Average : 2.5) 

53 

15 

13 


In onlj' 2 cases was it necessarj' to remove more than seven ribs. If the patient 
imderwent the operation without difficultj', the next stage usually followed in 
two weeks in order to obtain the maximum amount of collapse before there was 
regeneration of bone in the beds of ribs previouslj' resected. Only one revision 
thoracoplasty was necessarj'. This was on a man whose sputum had remained 
positive despite four previous stages. Blood transfusions were used freelv; 60 
transfusions were given for the 81 stages. 

The complications, as shown in table 6, were siurprisingly few. The patients 
as a whole stood the operation very well. Five patients had febi'ile reactions 
follow'ing^the operation which usually consisted of daily spiking temperatures of 
39 to 40 C. for several daj's. This was interpreted as indicating a tuberculous 
spread or reactivation of pree>dsting lesions. These all cleared up in two to 
three w'eeks. 

The vital capacity of 2 patients following thoracoplasty w'as much reduced 
and they complained of dyspnea on exertion. However, they have been able 
to return to part-time w'ork. There w'ere no deep infections in tliis series and 
only 2 patients had superficial w'ound infection w’liich required postponement 
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TABLE 6 
Complications 



YEAES 

20 Cases 

1 

S0-S9 YEAES 

8 CASES 

60-65 YEAES 

4 CASES 

Febrile rc..ctlon indleating 

^Eprciiu or reactivation. . 
Ilcsnirntorv insufi'icieiicv 

4 

2 

1 

0 

0 

0 

^Yound infection ' 

fDccn 

0 

0 

0 

ISupcrficial 

1 

1 

0 

Operative deaths. 


2 

0 

0 






of the subsequent stnge for a fe\v daj's. Two patients died as a direct result of 
the operation and will be discussed along with the late deaths. 

RESULTS 

The results following thoracoplasty are presented in table 7, 

One of the patients in the 40 to 49 3 ’ear age group has been eliminated from 
these figures because it was impossible to locate him for check-up. The rest 
of the patients have all been followed for periods of one to seven years by repeated 
examination of concentrated sputum specimens, occasional guinea pig mocula- 
tions and bjf chest X-raj' films. Twenty-one of the 29 patients alive have been 


TABLE 7 

Results — one to seven years follow-up 



10-19 YEAES 

19 CASES 

50-59 YEAES 

8 CASES 

60-65 YEAES 

4 CASES 

TOTAL 

31 CASES 

Number 

Number 

Number 

Number 

Arrested — able to work 

13 

6 

3 

22 

Improved 

4 

2 

0 

6 

Dead 

2 

0 

1 

3 

Sputum conversion 

14 

6 

3 

23 


followed for more than a 3 ’'ear and were arrested and wmrking w'hen last seen. 
Seven w'ere classified as improved. This includes 2 patients who are xmdergoing 
further surgical collapse and one patient who is recovering from a tuberculous 
infection of the opposite chest wall wliich she had prior to thoracoplasty. Her 
sputum has remained negative for the past year. The other 4 patients in this 
group of improved cases still have an occasional positive sputum but are able to 
work and get along fairl}'- well. Two patients in this group had one- and three- 
stage thoracoplasties, respectively. More surgery is indicated but has been re- 
fused. Two of the patients died within three w'eeks of the operation and have 
been classed as operative deaths. One patient died several months postopera- 
tively from progressive pulmonar}’- tuberculosis despite three posterior stages, one 
antero-lateral and one revision. His sputum never became negative. 























374 


ZUEUCE, ADAMS AND DLOCtl 


In listing the results of sputum conversion the 2 operative deaths have been 
omitted. This gives 23 conversions out of 29 patients, or 79 per cent. Two of 
the remaining 0 refused further surgery and 2 patients arc awaiting further surgerj'. 

There arc 0 deaths in the entire series. These arc shown in tal)le 8. Two were 
operative deaths which occurred in women in their early forties. Both were due 
to right hc.art failure and occurred in patients who had initial vital capacities of 
less than 1,100 cc. One patient died ten months after his final stage which had 
failed to halt the progress of his disease. There were 3 deaths due to other causes. 
One woman died of cerebral hemorrhage at (he age of Gl, seven years after the 
arrest of her tuberculosis. Another woman died from .\ddison’s disease eighteen 
months after the arrest of her pulmonary tuberculosis, and a third patient died 
four and one-half years after operation from an unrelated abdominal condition. 
During these years he had been working full-time and was free of sjTnptoms. 

The results on the 32 eases just presented, when compared with those reported 
by Dolley, Jones and Paxton (6) from fourteen different clinics on patients of all 
ago groups, substantiate our \’icws that patients over 40 stand the operation of 


T.ABLE 8 
Total deaths — G 



<0-49 

YtAlSS 

20 CASES 

JO-59 

\TASS j 
8 CASES 1 

60-6.5 

VEAJIS 

4 CASES 

rr.R enST TATAtmr 

Csse 

Sujrt 

Operative mortality 

2 

0 

2 

0 

0 

0 

1 

0 

0 

1 

0 

0 

6.25 

2.47 

Pulmonary tuberculosis. . . 
Other causes 

Late deaths 

losis 



thoracoplasty as well as younger ones and that as good results may be expected 
in them as in younger patients. Thus it would seem that thoracoplasty should 
be resorted to earlier in the course of the disease and used more frequently because 
of the increasing age of our tuberculous population and because so many of these 
older patients cannot be cured by the more conservative forms of collapse 
therapy. 


CONCLUSIONS 

The results following thoracoplasty for pulmonary tuberculosis in 32 p.atients 
between 40 and G5 j^ears of age are presented. They compare favorably wth 
those reported by Dolles’-, Jones and Paxton from fourteen different institutions 
in patients of all age groups. Tliis substantiates otir ^^ew that the age of the 
patient per se should not be the determining factor in the choice of therapy. 
Patients over 40 years were able to tolerate the operation and were benoGted as 
much as those imder that age. Thus it would seem that thoracoplasty should 
be used more frequently because of the increasing age of our tuberculous popula- 
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tion and because so nianj* of these older patients cannot be cured bj'- the more 
conservative methods of collapse therapy. 

CONCLUSIONES 

Presdntasc cl rcsultado consccutivo a la toracoplastia ejecutada por tuberculo- 
sis pulmonar en 32 enfermos de 40 a 65 auos de edad, compardndose favorable- 
monte con el comunicado por Dollej", Jones y Paxton para 14 distintas institu- 
cioncs en enfermos de todas edadcs. Esto comprueba la opinidn de los A. A., 
de quo la edad del enfermo no debc ser per sc el factor determinante en la selec- 
cion de la tcrapdutica. Los enfermos de mds de 40 auos toleraron la operacidn 
y se beneficiaron lo mismo oue los de menos edad. Parece, pues, que debe 
usarse la toracoplastia mds frecuentemente debido a irse elevando la edad de la 
poblacidn tuberculosa y a no poderse curar muchos de estos enfermos de mayor 
edad con las tdcnicas mds consen’adoras de la colapsoterapia. 
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ARTIFICIAL PNEUMOTHORAX AND PNEUMONOLYSIS 

Results In 100 Patients 

W. .1. BUANDAY* 

This paper describes the results of treatment of 100 patients in whom artificial 
pneumothorax was induced and who were found to require section of adhesions 
in order to effect a good collapse. In nearly three-quarters of the patients 
bilateral disease was present and in 27 of them collapse of both lungs Avas neces- 
saiy. On these 100 patients, 1G2 operations were performed and in 4 patients 
the phrenic nerve was crushed in addition to the pneumothorax. The instrument 
used Avas the Jacobaeus thoracoscope AA-ith separate cannula for the cauterA*. 

The Island of Jamaica, in which this Amrk v\-as performed, has an area of about 4,200 
square miles and a population of about 1,230,000, nearly all of Avhom arc of the colored 
race; there arc a fcAV thousand white persons and some thousands of Rast Indians and 
Cliinese. The great majority of the population lives in verj' poor economic circum- 
stances; nearly all arc cmploj’cd as laborers or servants of some kind and depend entirely 
on their work for the necessities of life. 

The Island has a well dcA’cloped medical service, the primarj' object of which is to 
proride medical care for those in the loAA-cst income groups. In Engston, there is a 
hospital of about 500 beds, with complete labomtorj* and X-ray facilities; in the mral 
areas, there arc 20 district hospitals, A-arjing in size from 10 to 200 beds. There are 
health departments in all parishes of the Island, each in the charge of a health officer, 
and there are specialist medical officers in charge of island-wide programs for the control 
of tuberculosis, malaria, A’encreal diseases and yaws. The capital city is Engston, the 
population of wliich is OA'or 200,000. 

The present plan of control of tuberculosis Avas adAased bj’ Dr. Opie of the Rockefeller 
Foundation in 1927. The number of notified cases has fallen from 1,453 in 1936 to 1,165 
in 1942; during the same years, deaths decreased from 1,083 to 960; during 1943, a rise 
of about 11 per cent occurred, probably due to Avar conditions, but figures for the year 
1944 suggest that there AA’ill be a return to the 1942 IcAnl. This decline in morbiditj’ and 
mortality is more encouraging than it appears, as it has taken place during years in which 
the facilities for the treatment and finding of cases have greatlj' increased; public health 
nurses are much more numerous than they were ten years ago, and the building of the 
Eng George V Jubilee Memorial Sanatorium, in 1940, and of wards attached to countrA* 
hospitals have been an excellent adAnrtisement for tuberculosis work, and haA-e probablj' 
persuaded many patients with tuberculosis to attend for examination, who otherwise 
would have died without eAnr having been diagnosed. The total number of beds now 
available for tuberculosis in the Island is just over 600, of wMch about 350 are in 
Engston. 

The object of this paper is to try to indicate the results Avhich may be expected 
in a group of patients treated by ambulatory pneumothorax, all of AA'hom had 
adhesions AA'hich requhed section. Nearly allAA’ere of the colored race and appeared 
to have little resistance to tuberculosis. Their economic position AAns exceedinglj’’ 
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poor and they could not afford to cease work for more than a few days. Ob- 
viously, this was a most unfavorable group of patients, many of whom could not 
be ex-pected to benefit from any form of treatment. But there is a group in 
whom the outlook is even worse, and that is the group in whom artificial pneu- 
mothorax is induced and terminated after the first X-ray examination after 
induction, because it is then clear that treatment will be ineffective. 

All cases in this series have now been under observation for over three years, 
and it is possible that some of those who now appear to be improving mil re- 
lapse and die, but even so the results will compare favorably with carefully 
selected groups w^ho were in far better economic circumstances and had the im- 
mense advantage of rigid sanatorium treatment. These results also indicate 
that attempts to treat this type of patient by collapse measures might be worth 
w'hile, and they do not support statistical studies, such as those by Drolet (1), 
which suggest that collapse therapy does not alter the case fatality of tuber- 
culosis, because all types of cases are included in his statistics, even those in 
which such treatment might be expected to make the patient worse. 

Treatment of the patients in this series was undertaken in the manner de- 
scribed because no other treatment was possible on accoimt of the inadequate 
facilities for hospitalization and the economic position of the great majority of 
the patients. No doubt, a certain number w^as actually made worse by treat- 
ment, but at least an equal number was benefited. Since the prognosis without 
treatment was hopeless, the w'ork was performed for the sake of the small number 
W'ho improved. In his book on pneumothorax treatment, Rafferty (2) states 
on page 174: “If the alternative to mass ambulatory pneumothorax is no treat- 
ment and no isolation, then there can be no argument as to the wisdom of choos- 
ing the former.” The public health value of the conversion of the sputum from 
positive to negative in a considerable number of cases, even if only for a short 
time during which they may be educated in those new habits which will help to 
reduce the danger of infection of their contacts w'ho are always numerous and 
intimate, was an important consideration, as emphasized by Tice (3). 

SELECTION OF CASES 

In selecting patients, pneumothorax was induced in many in whom it could 
not be considered the treatment of choice; it wmuld have been better to keep the 
patient in bed for some weeks to allows some of the acute collateral inflammatory 
reaction to subside before beginning treatment. But ad\nce to these patients 
that they sliould do this was a coimsel of perfection w^hich very few could follow; 
nearly all would promise but, as thej’- were imable to do so, they would return at 
the end of the appointed time more ill than at their former visit. All patients 
treated by pneumothorax, in w^hom adhesions were found which required 
section, were included in this series; even those cases w’ho appeared on X-ray 
examination to be inoperable, and were found to be so by thoracoscopy, were 
included as failures. The results in this group cannot, therefore, demonstrate 
the effects of artificial pneumothorax therapy in a carefully selected group, such 
as that described in the British Medical Journal of August, 1944 (4), but these 
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dnln offer some evidence of vlmt results maj* be expected in a most unfavorable 
group of ambulatoiy patients treated bj' artificial pneumothorax and pneumo- 
nolysis. A final opinion as to the outcome of treatment in these eases cannot 
yet be expressed, as they have not been followcd-up for a sufficiently long time. 

For comparison \vith this series, the results obtained in 200 selected eases 
described in the paper ouoted above (4) arc given, though the two groups are not 
completely comparable. The eases in the latter group had been followcd-up 
for five years, and all underwent a strict course of sanatorium regimen, whereas 
the present series have been followed-up for only three years, and not more than 
10 per cent were in hospital or sanatorium for more than a few days. The two 
groups arc compared in table 1 . 


TABLE 1 


KtrUBER or CASES 

DtniATlOK 

or onsE*. 

YATlOJf 

NUUBt® 

wrrn bilatebai 
COLU irSE 

AUNT 

DEAD 


*xnsr*CTOST collapse 

Nc*. 

Tm. 

Alive 

Work- 

ins 

Per 

cenlot 

Total 

19S (BMJ) 

100 (This scries) 

5 years 

3 years 

Not stated 
27 

1 

G5 

39 

13S 

‘12 

CO 

5S 

G9 

34 

6G 

28 

28 

28 


r.coNOMic rosiTiox 

The majority of the patients were laborers or domestic servants; there were 
a few carpenters, tailors, shoemakers, clerks and dressmakers. Nearly all had 
no resources whatsoever on which thej' could fall back when their earning power 
was reduced or failed. Not more than 20 per cent could afford to cease work for 
more than a few daj's and continue to buy enough food while at rest. Thej' 
were, therefore, forced either to go hungry or return to work, and they usuallj' 
chose the latter with consequent damage to health. The majorit}’’ could pur- 
chase only the minimum quantities of the cheapest foods and, therefore, suffered 
from malnutrition; the proteins, vitamins and mineral salts were particularly 
deficient. The home conditions were very bad; overcrowding was the rule and 
good clothing and comfort of every kind were wanting. It was useless to advise 
them to rest because they could not do so and continue to live; they nearly al- 
ways promised to do so, and no doubt would if they could, but the result in S 
or 9 of every 10 patients was that they returned at the end of the period ad\fised, 
confessing that they had been unable to rest, and suffering from more extensive 
disease than was found on their preAuous xdsit. 

The number of illegitimate children born is verj"- high; in the Corporate Area, 
in 1944, the total number of births was 5,489 of which nearly 70 per cent were 
illegitimate. In a large majority of cases, the fathers contribute notliing to- 
wards the maintenance of the children unless they are forced to do so by order 
of a court of law. Most of the children are brought up by the mothers without 
the assistance of the fathers. 
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nOSl'ITAWZATIONf 

Only n few of the patients in this series could afford to cease work for more than 
a week for (ho purpose of Jiavinp the adhesions cut; the arrangement in the 
majority of oases Avas for the patient to enter the hospital on the daj'^ of operation 
and to leave five or she days later, in order to return to work after an absence of 
one week. Tliis short period of rest in bed could not be expected to liaA'^e any 
lasting effect on the case fatality. The small number who enjoyed longer periods 
of hospitalization, up to two or three months, appeared to live longer and 
maintain fair health than those wlio could not remain in hospital for tliis time. 
This was suggested by comparison of this scries vith a scries of 100 consecutive 
cases; of an even more unfavorable tjT>c, in whom artificial pneumothorax Avas so 
incfiicient that it Avas abandoned after being maintained for only a few weeks, and 
no attempt to diA-idc adhesions Ai-as made (table 2). 


TABLE 2 


ctorr 

ATrAHEKTLY 

WELL 

rsocKosis 

DBATHS 

* 

Fair/Doubtful 

1 

Poor 

1 (J.mu.<irj’ to July, 1911) (Pnoumo- 

21 

8 

10 

01 

thorax abandoned as incEfcctivo) 




I 

2 (Present series) 

31 

13 

14 

39 


TATE OF DISEASE 

The type of case most frequently seen Avas one in A\'hich the disease was far 
advanced and often bilateral and in which X-ray examination shoAved that the 
infiltration was characterized by extensiA'c collateral reaction, indicating its 
acute nature; caAntics Avere common and multiple ca\dties were not rare. Onl}’- 
10 patients in this series had no caA-ity. In the far adA^^anced group, only one 
case did not haA'c a caAity. The classification used in this series is that of the 
National Tuberculosis Association. For comparison Avith this series, the 
classification of the last 100 cases seen at the Clinic in Ivingston during the latter 
months of 1944 Avas as follows: far adi'anced, 69; moderately advanced, 23; 
minimal, 1; pleurisy Avith effusion, 7. It is common to find that patients Avho 
resemble in general appearance, and in the extent and type of disease revealed 
by X-ray, respond A’-ciy differently to the infection and to treatment. Since 
nearly all roentgenograms are taken on paper, reproductions cannot be made 
satisfactorily and cases, therefore, cannot be illustrated. 

RACE 

Taa’o patients appeared to be AA'hite and 3 Chinese; the remainder AATre colored 
and varied from light broAvn, almost white, to black. The numbers are too small 
to AA'arrant any conclusion, but it is Avorth remarking that one of the Avhite 
patients is noAV dead and the other very ill. The outlook in 2 of 3 Chinese 
patients, aU young Avomen, is poor. Nearly all those who are doing well are. 
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therefore, of the colored race, but there is no excess of those of light color over 
those who are verj’- dark. 


SEX 

It vill be seen from table 3 that 68 of the cases were female and 32 were males; 
no complete explanation of this unusual preponderance of the female sex can be 
given, but it is possible that two factors operate: (a) the females attend more 
regularly for their treatment and encourage efforts to convert an unsatisfactorj’- 
type of collapse to a good tjTie bj’- operation, and (6) females are less active than 
males, and cases do not become hopeless so quickly, and treatment is, therefore, 
continued, though the final case fatalitj’- rate is the same. 

For comparison with this series, of the 100 patients in whom artificial 
pneumothorax was induced prior to the beginning of this series, 50 per cent were 
females. 

AGE 

The age distribution, given in table 3, is remarkable for the large niunber 
of persons under the age of 20, with a consequent decrease of those in the third 
decade. Of the 23 patients under 20, onl}’’ 5 remain alive, and the prognosis 
is good in onl}'' one of these. 

In table 3 cases are classified by stage of disease, age groups and sex. The 
numbers of deaths and sur\dvors to date, the end of December, 1945, are given. 


TABLE 3 


STAGE OF DISEASE 

AGE CEODPS 

UALE 

FEUAIX 

DEAD 

Under 

20 

20 to 29 

50 to 39 

40 and 
over 

Moderately advanced 

45 

55 

11 

12 

23 

27 

7 

11 

4 

5 

12 

20 

33 

35 

14 

25 

Far advanced 


Total 

100 

23 

50 

IS 

9 

32 

6S 

39 



Of the 45 vdth moderately advanced disease, 31, or 70 per cent, remained 
alive, whereas of 55 far advanced cases, only 30, or 54 per cent, remained alive 
after the same length of time had elapsed. Of the GS females in the series, 43 
remained ahve, whereas of the 32 males, 18 remained alive. Of the 43 females 
who remained alive, the outlook is good nith persistentty negative or no sputum 
in 23 cases, whereas of the 18 males who remain alive, the outlook is good in 11 
cases. These figures are too small for statistical anatysis, but they do not offer 
any e\ddence that there nill be any difference in the rates of recovery between 
the two sexes. 


RESULTS OF OPER.\TIONS 

In table 4 the result of operation is related to stage of disease and presence or 
absence of ca'vdtation. In table 5 the completeness of section of the adhesions is 
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related to sputum conversion, sundval and prognosis. Sputum has been ex- 
ammed by smear only, in the majority of cases, but several examinations are 
reported before the patient is classified as negative. In a few cases sputum has 
been examined by culture. Patients whose sputum is negative as a rule and 
positive occasionally are classified as positive; 2 or 3 of these have been included 
in the group of “Prognosis Favorable;” on the other hand, 2 patients in whom 
the lung is totallj'- collapsed as a result of a spontaneous pneumothorax and 
empyema, even though the patient is apparently well and may be working, have 
been included in the unfavorable group. 

Table 4 shows the frequency of cavitation in this series. Of the 36 cases in 
the moderately advanced group in which cavities were present, 21, or 60 per cent. 


TABLE 4 


STAGE or DISEASE 

TECHNICAIXY EmOENT ■= S2 

TECBNICAIiY INEFTICIENT = 48 

No 

Cavity 

Cavitj* 

Closed 

Cavity 

Open 

No 

Cavity 

Cavity 
Closed , 

Cavity 

Open 

Moderately advanced 

45 

5 

14 

5 

4 

7 


Par advanced 

55 

1 

18 

9 

0 

13 

IqI 





100 

6 

32 

1 

: 

1 

4 

20 

24 


TABLE 5 


EESDLT OF OPERATION 

SPDTDM ; 

i 

DEAD 

AXIVE 

Positive 

Negative 

Prognosis 

Favorable 

Prognosis 

Unfavorable 

Technically efficient 

52 

24 

28 

22 

19 

13 

Technically inefficient 

48 

34 

14 

17 

11 

1 

18 


100 

58 

42 

39 

30* 

31 


* Incl. 4 treated b}’' thoracoplasty and one by pneumoperitoneum. 


of the cavities were closed hy operation. In the far advanced group the pro- 
portion is nearly the same, suggesting that the operation was equally successful 
in the two groups in so far as the closure of carities is concerned. But table 
5 shows that those cases in which the operation is classed as technical!}’- efficient 
more frequently converted positive sputum to negative, uith consequent im- 
provement in prognosis. Thus, of the 52 cases in this group, 54 per cent are 
classed as negative, and in 40 per cent the prognosis is considered favorable. 
Corresponding figures in the teclmically inefficient group are 30 and 27 per cent, 
respectivety. It should be noted that, of the 11 patients in this group in whom 
the prognosis was considered favorable, 5 had attained negative sputum by 
means of other treatment, namely thoracoplast}’- and pneumoperitoneum. 

These 5 patients could not be included to indicate the results of treatment by 
artificial pneumothorax and pneumonolysis. 
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Adhesions varied from simple cords and bands wliicli were easil}’’ and quickly 
divided to verj' complex and dense masses; some of the latter Ijqie were di\dded 
in one, two or three stages. No record was Icept of the time taken for operation 
or of the area cauterized, but complications appeared more common and severe 
after section of the larger and more complex adhesions than in the simpler t jqies. 

Severe bleeding was not encountered in any of the 102 operations; in 3 or 4 
cases bleeding occurred which was easily controlled by application of the cauter}% 
The vTiter does not agree with the opinion expressed bj' the authors of the paper 
in the British J^Iedical Journal (4) that “Adhesions to the mesial thoracic wall 
below the level of the cla^'icle are in most cases without effect on the course of 
the pneumothorax.” In this series and in about 300 cases subsequent!}’’ operated 
on, the course of the pneumothorax and the final outlook of the cases appeared 
to be more favorable in those in which the apex could be completely freed so that 
on X-ray films it Avas seen to lie at the level of the seventh or eighth posterior rib. 

In the 27 patients in whom bilateral pneumothorax was necessarj’’, section of 
adlresions was required in 9 cases on both sides. D\’’spnea was sometimes so 
severe that operation had to be postponed until sufficient e.xpansion of the 
contralateral lung had taken place; in other cases, in which no ob\’ious difference 
could be discovered, no dyspnea at all was experienced, and it was felt that 
nervous apprehension of the patient played a most important part in dj'spnea in 
many patients. The ’VATiter has since performed over 300 more pneumonol}’ses, 
in man}' of wliich bilateral collapse existed, and he still feels that apprehension 
plaj’s an important rdle in a large number of patients in whom dyspnea is marked. 

COOTLICATIONS 

In table 6 the complications which Avere observed are listed in relation to the 
stage of the disease. 


TABLE 6 


CO\JTUCATIOXS ATTEH OPERATION'S 


STAGE OF DISEASE 


Effusion 

Empj*tma 

Spontaneous 

Pneumo* 

thorax 

1 Contralateral Spread 



Controlled 

Progressed 

Moderately advanced 

45 

18 

4 

2 

3 

6 

Far advanced 

55 

17 

S 

2 

3 

9 


100 

35 

12 

4 

6 

15 


The incidence of complications of all kinds Avas the same in the tAA-o groups, 
but the incidence of the more serious complications AA’as rather higher in the far 
advanced group than in the moderately advanced. As already stated, seA’cre 
complications appeared to be related to the extent and complexity of the ad- 
hesions. The munber who died or in A\diom the outlook is unfavorable is greater 
in the gi'oup in which efficient section of the adhesions Avas impossible than in the 
group in which division was complete. 

Examination of the pus AA’as not xmdertaken in cases in which spontaneous 
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pnounsi'llu^rav njij'cnml to bo (bo oatipc of (ho oinpycma; in 3 other capes in 
\\ liioh t!io pus w as ovajninod, rnlluro was roporlotl as slorilc after (lirco weeks and 
the inh'Ction was tiioroforo pri'suniod to bo tubcreulons, 

r>r_^Tns 

th' (h.>‘ IPO patients iti tills series, 3'.i have died up to the end of Dccenilier, 1915. 
t h'.e deatli fvnwrcd from eaoli of tiio followinp causes: massive heinorrliap:e, 
nno\in. mi niiM'.iti'-. proi'ably lulieri’iilous; in all other cases death appeared to be 
ihu* to e\t< ;i'-ie;i of di-' wse and to\i min. It is worth romarkinc; that 22 patients, 
in wiiom op ration was t*vhnically otlicii-nt. died as a re.sult of exto.nsion of 
lii' v'.'-o. t nu- d by persL-lently pat« nt cavities, or of toxemia due to empyema, 
which was ca'w -d by a spoiuaneotis pnenmotimrnx in •! cases. 

SV'IMvr.Y .\N!) rON'Cl.r.slON.S 

1. 'i'iie rc-'dts arc pjveri of treatment of 100 patients byarti'ieial pneumotho- 
rax. in wlu'im v «“Ction of adhe-ions was required in order to elYee.t ofRcicnt collapse. 

2. All rr.s-'.N wa re ambulant during the preater part of treatment; very few 
.stay''d in hnsjWiial more than a fiov d.ay.s or week's for operation, and nearlynll 
coniirnted to work. 

3. Nearly nl! were in poor economic circumstances, able to afford the bare 
ncccs'-ities of life and (luite unable to obtain extra nourishment and rest. 

*5. Individual resistance appeared to be a most important factor in favorable 
progress .ami to depend on the economic pH.-ilion of the patient. 

o. The t\'pe of cases was mo.st unfavorable; treatment could not be cxiicctcd 
often to be Furces.srnl, as disease wa.s extensive, often exudative with little 
evidence of fihro.‘'is. 

0. I'fliciencj- of collapse appeared to he the factor in treatment wliich exerted 
the mo«t decided influence on (he outcome of the case. 

7. Treatment of this group of patients appears to have been worth while in 
sjnle of (he unfavorable type of disease and inability of patients to cense work on 
account of (heir economic circumstances. 

BU.MAmO Y CON’CLUSIOrrCS 

1. Prestntase cl rcsultado obtenido con cl numotdrax tcrapdutico en 100 
enfermos, cn los que fu6 necesario rcsccar las adhercncias a fin de obtener un 
colapso cfcctivo. 

2. Todos los c.aso.s fucron nmbulantcs durante la mayor parte del tratamiento, 
muj’ poco.s pcrmnnccicron on cl hospital mfis de algunos di.as o semanas para la 
opcracidn, y casi todos continuaron trabajando. 

3. Casi todos sc cncontraban cn malas condicioncs ccondmicas, y apenas 
podfan costcarsc la vida, falU'mdolcs los medios para obtener alimento y reposo 
complcmcntarios. 

4. La resist cncia indix-idual fu6 aparenteraente un factor de la mayor impor- 
tancia en cl dcsenlacc favorable, enlaziindosc con la posicidn econdmica del 
enfermo dado. 

5. El tipo de los casos era de lo mds dcsfavorablc; y a menudo no cabia esperar 
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que cl tratamicnlo surticra cfccto, por ser la cnfermcclad cxtcnsa, frecucntc- 
mentc cxiulaliva y con pocos signos dc fibrosis. 

G. La cficacia del colapso parccio sor cl factor tcrapdulico que cjercid cl mayor 
influjo sobre la cvolucion del caso. 

7. El tratamiento dc cste grupo dc enfermos parcce que valid la pena, a pesar 
del tipo dcsfavorable dc la dolencia y dc la incapacidad dc los enfermos para 
abandonar su trabajo a causa dc su situacidn ccondmica. 
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TUBERCULOSIS SURVEY AMONG CHINESE STUDENTS^ 

R. TAIC ENG» 

The tuberculin test is one of the most practical and important armaments 
used by the tubei'culosis worker in the prevention of tuberculosis. The tuber- 
culin survey, followed by X-ra}’' examination of the reactors, helps to obtain 
accui'ate statistics of cases of clinical tuberculosis; sources of infection are found 
through the examination of family and contacts; and, finally, it spreads knowl- 
edge of the newer methods of diagnosis of tuberculosis. 

It was common knowledge in Hong Kong that the prevalence of tuberculosis 
was high among its general population. Some medical men ventured to say 
that infection was universal in adults. Such conclusions seemed justified by 
the weekly health reports of 200 odd new cases of tuberculosis and 100 or more 
deaths. We wanted to secm-e accurate figures regarding the prevalence of 
tuberculosis in Hong Kong tlu'ough tuberculin surve 5 ’-s. The difficulties of 
doing such work among the masses, the great majority of whom still adhered to 
old Chinese herb medicine, were fully realized. Attention was, therefore, 
focussed on Chinese students in private schools. Tuberculin testing was done 
on as manj’’ students as were willing to submit to the test. 

Since the average Chinese lajnnan lacks fundamental Icnowledge of the newer 
scientific methods of handling tuberculosis, it was necessary to educate them in 
order to obtain the best possible coopei-ation. Each student in the schools 
examined was given a little pamphlet which explained briefly the innocuousness 
and importance of the tuberculin test followed by fluoroscopy and X-ray exami- 
nation of the reactors for the detection of patients Ardth tuberculosis. Teachers 
Avere asked to support this AAith pep-talks. Those AA^ho AAdshed to be examined 
AA'ere required to sign a card, since the examinations AA^ere not compulsory. 
It Avas a pleasant surprise to see the enthusiasm and interest AA'hich the majority 
of students shoAA^ed toAvard the surA'ey. An average of 80 per cent of the student 
body of the 16 schools approached responded favorably. As the first dose 0.01 
mg. Old Tuberculin aa^s used and 0.1 mg. AA^as given to those Avhose first test 
AA-as negath'-e. Eighty-fiA^e per cent gaA^e a positme reaction to the first dose. 
The reactors AA^ere fluoroscoped and those found AAuth any suspicious lesions AA^ere 
told to consult their family physician and haA’^e their chests X-rayed. 

The yoimgest tested was 6 and the oldest 30 years of age. 

Table 1 presents some interesting findings. It AA'as appalling to learn that 
77.9 per cent AA^ere infected ahead}'' at the ages of 6 to 10. The percentage rose 
in each five-year group until it became uniA'^ersal at the ages of 26 to 30. The 
number of students in the highest age group is much too small to be of absolute 
A'alue; hoAA’'eA''er, one cannot discount the age gi’oups of 16 to 25, in which 92.3 
to 94.5 per cent of the students were found to be infected. 

A The Avork of this study aa-ss done in May, 1940 to December, 1941, before the Japanese 
occupation. 

= Sup Bot Po West, No. 6, Tai Kavuu Kui, Canton, China. 
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All students were encouraged to have a fluoroscopic examination, irrespective 
of whether they were tested or not, as well as the negative reactors. X-ray 
films were not taken because of lack of materials and fimds. Fellows and 
Ordwaj”- (1, 2) of the Metropolitan Insurance Company, after years of experience 
with X-ray films and fluoroscopj-^ of the Companj-’s employees, concluded that 
fluoroscopic examination of the chest was about 90 per cent accurate as compared 
udth X-ray films. We realize that some minimal lesions might have been 
missed. However, we were most gratified to have been able to detect the 


TABLE 1 

Results of lubcrcului tests according to age groups and sex 


AGE 

6-10 

n- 

15 

15-20 

21-25 

25-30 

TOTAL 


M 

F 

M 

F 

M 

F 


B 


F 


Positive 

301 

209 

1,2S7 

796 

1,342' 

442 

77 

27 

17 

17 

4,515 

Negative 

79 

66 

204 

102 

96 

53 

4 

2 



606 

Total tested 

655 


2,3S9 

1,933 

110 

1 

34 

' 5,121 

Total positive 

510 


2,083 

1,784 

104 

34 

4,515 

Per cent positive ' | 

77 

.9 

87.2 

92.3 

94.5 

100 

SS.2 


TABLE 2 


Prevalence of clinical pulmonary tuberculosis according to age groups and sex 


AGE 

6-10 

11-15 

15-20 

21-25 

25-30 

TOTAL 


M 

F 

M 1 

F 

M 

F 

M ' 

F 

i^Hi 

F 


Minimal 

4 

7 

19 

9 

47 

10 

1 


H 


98 

Moderately advanced 

1 


2 

4 

12 

3 

1 


II 


23 

Far advanced 



1 

1 

1 






3 

Total 

1 

5 

7 

22 

14 

60 

13. 

2 


1 

■ 

124 

Total 

12 

36 

73 

2 

m 

124 


ob\dous lesions and their bearers were subsequently X-rayed. We fiuoroscoped 
4,644 students and detected 124, or 2.3 per cent, A\ith pulmonary tuberculosis. 

Table 2 shows that most of the patients belonged to the age groups of 11 to 
15 and 16 to 20, with 36 and 73 cases, respectively. It is interesting to note that 
the majority of lesions were minimal (98), while 23 were moderately advanced 
and only 3 patients had far advanced lesions. There were 7 cases of extra- 
pulmonary lesions (not included in table 2) ; namely, 2 mth pleurisy with effusion, 
one uith diaphragmatic pleurisy and 4 with tuberculosis of the spine. Thus, a 
total of 131 (2.8 per cent) cases of tuberculosis were detected among 4,651 
students examined. 

Tuberculin tests were not done on the teachers, but most of them were fluoro- 
scoped. Eleven cases of pulmonary tuberculosis were discovered; 6 had minimal, 
2 moderately and 3 far advanced lesions. 
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Compared to ?inii!ar surveys in U. S. A. and Canada, tlic pre%'alcnce of tuber- 
culosis found in our study is \'ciy higli. However, this is not surprising M'hen 
one considers the progressive and extensive antitubcrculosis programs and the 
high economic and social standards in Canada and the United States. Finally, 
the poj)ulation of Ilong Kong Jiad increased to three times its normal in the 
three years i)rocccding our survey. Refugees had flocked in from various parts 
of China, m.aking proper housing, nutrition and sanitation difficult. With the 
strenuous etTorts at prevention, undertaken by the local League and the Depart- 
ment of Health, one may look forward to much imijrovement in the future. 

SUAfJLinV AND coNci..irsroN. 

1. Tuberculin surveys, followed by fluoroscopy and radiograph}’-, were con- 
ducted in IG Chinese private schools in Hong Kong. 

2. A total of 5,234 students were tested with 0.01 mg. OT and the negative 
leactors were retested with 0.1 mg. OT. 

0. A positive reaction was observed in 4,515, or 88.2 pei’ cent. 

4. In tlie age group G to 10, 77.9 per cent were positi^'^e; and the infection 
rate increased in each five-year group, reaching more than 90 per cent in the 
ages above IG. 

5. A total of 4,051 students were fluoroscoped and 131, or 2.8 per cent, cases 
of tuberculosis were found. Of these, 124 had pulmonar}' lesions, 2 had pleurisy 
with effusion, one had diapluragmatic pleurisy and 4 had tuberculosis of the 
spine. 

6. An additional 11 cases of pulmonaty tuberculosis were disco\’ered among 
the teachers. 

7. Tuberculosis infection is apparently universal among the Cliinese population 
in Hong Kong and Canton; for the students e.\'amined were Cantonese. Hence, 
the tuberculin test may be eliminated in future work; only fluoroscopy and 
radiography are necessar}'- for the detection of new cases of tuberculosis. 

SUaiARIO Y CONCLUSIONEB 

1. En 16 escuelas chinas particulares de Hong Kong llevaronse a cabo en- 
cuestas con tuberculina, seguidas de la roentgenoscopia y la radiografla. 

2. A un total de 5,234 estudiantes se les comprobd con 0.01 mgm. de TA, 
recomprobindose a los negativos con 0.1 mgm. de TA. 

3. En 4,515 (88.2 por ciento) se obsen'd una reaccidn poritiva. 

4. En el grupo de 6-10 auos de edad, 77.9 por ciento fueron positives, y el 
fndice de infeecidn aumentd en cada grupo de cinco anos, llegando a mas de 
90 por ciento al pasar de los 16 anos de edad. 

5. Se roentgenoscopid a un total de 4,651 estudiantes, descubridndose 131 
cases (2.8 por ciento) de tuberculosis. De dstos, 124 tenfan lesiones pulmonares, 

2 pleuresla con derrame, uno pleuresia diafragmatica y 4 tuberculosis raquidea. 

6. Entre los maestros descubrieronse 11 casos mds de tuberculosis pulmonar. 

7. La infeecidn tuberculosa es aparentemente universal entre la poblacidn 
china de Hong Kong y Cantdn, dado que los estudiantes examinados eran 
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Cantoneses. Por esa raz6n puede eliminarse la prueba con la tuberculina en 
la labor futura, bastando con la roentgenoscopia y la radiografla para el descubri- 
miento de nuevos casos de tuberculosis. 
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TUBERCULOSIS IN CAPTIVE WILD BIRDSi 
Decrease of Its Incidence following a Change in Diets 

HERBERT L. RATCLIFFE 

Clinical and epidemiological studies have provided convincing evidence that 
resistance of mankind to tuberculosis is influenced, to a very great extent, by 
nutrition, but the dietary factors involved in this relationship have not been 
determined (1, 2). Experiments designed to investigate this problem usually 
have employed laboratory animals in which native resistance to the infection 
appai’entty is low at best. Thus, in them the progress of the disease may not 
be subject to significant modification. This suggestion is based on e.xperience 
vith tuberculosis in several species of subhuman primates. Perhaps a more 
advantageous approach to the problem might be had through a study of avian 
tuberculosis, since the following observations indicate that nutrition maj"- play 
a decisive part in the resistance of several varieties of birds to this disease. 

For many years tuberculosis has caused from 5 to 10 per cent of all deaths 
among birds in the PMladelphia Zoological Garden (3, 4). It has occurred in 
many different species and in vddely separated exhibition areas. On the whole, 
however, this disease has been most common in a few of the better-represented 
taxonomic groups. 

The exhibition periods of tuberculous birds (life spans after arrival in the 
Garden) have varied from less than one year to more than ten years. Therefore 
some infections are believed to have been imported, while others apparently 
have originated in the Garden, and could have developed through contact mth 
either imported or endogenous cases of the disease. 

In 1935 diets for many species of birds and mammals were changed in order 
to compensate for certain apparent deficiencies (5). During the follovdng 
decade the incidence of a-vdan tuberculosis has distinctly decreased. This report 
contains an anatysis of mortality records for ten years before and ten years after 
diets were changed. From this an attempt will be made to estimate the influence 
of nutrition upon resistance of birds to tuberculosis. 

MATERIAIi 

In the period of twenty j'-ears covered by this study, over 3,000 birds have died 
in the Philadelphia Zoological Garden. All of them were examined postmortem 
and no specimen was listed as tuberculous unless lesions were characteristic. 
Diagnosis was supported by histological sections from approximately one-half of 
the infected birds as well as by cultmes from 50 of them. All organisms isolated 
proved to be the avdan strain of Mycobacterium tuberculosis. 

From the Penrose Research Laboratorj' of the Zoological Society of Philadelphia and 
the Department of Pathologj’^ of the University of Pennsylvania, Philadelphia, Penn- 
Bjdvania. 
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The bird collection has contained representatives of twenty-seven Orders durmg 
the period of this study. Tuberculosis has occurred among fifteen of these 
groups; but in eleven of them the number of specimens has been too small or the 
infection too sporadic for detailed analysis. Thus, while some attention will be 
given to the occurrence of tuberculosis in the entire bird collection, the records of 
four Orders in which the disease has been most common will be considered more 
completely. These four Orders are: (f) the Cohimhiformcs (doves and pigeons), 
{2) the Galliformes (pheasants and quail), (S) the Psitlaciformcs (parrots, etc.) 
and (4) the Anseriformes (ducks and geese). 

These groups have made up about one-half of the bu-d collection, and more 
than half of all cases of tuberculosis were found among them. ' With one ex- 
ception, which •ivill be mentioned, each group has been exliibited within definitely 
restricted areas so that uifection in one could not easil 3 ’' have spread to another. 
Thus, with one exception, the occurrence of tuberculosis in each group maj’' be 
treated as an independent phenomenon. 

Cages: Until 1937 the majoritj' of the Psiitaciformes were exliibited in small cages 
accommodating 2 or 3 birds. The fronts and backs of these cages were made of nire 
bars. The sides were sheet metal. In 1927 these birds were moved to larger quarters, 
where from 4 to 10 specimens could be exhibited convenientlj’- in a single cage. These 
cages are constmeted of open wire bai-s on a cement base vith a painted plaster back. 
Actual contact with birds in adjoining cages is possible and there is free passage of air 
through the cage block. Cages for the Cohmbiformes aie duplicates of those just de- 
scribed. 

With few exceptions, the Galliformes have occupied partially shaded, vrire-enclosed, 
outdoor pens, with floors of packed dirt and clay. Wooden shelters completely shade 
about one-tenth of the floor space. Cleaning has been limited to the frequent remoinl of 
obxdous debris and the resurfacing of floors at intcrTOls of about six montlis. Rarely are 
more than 6 birds exhibited in any one pen. 

The majority of the Anseriformes have occupied one large pond through wliich there is 
a continuous flow of water. At least one-half of tliis enclosure is exposed to sunlight and 
less than one-lialf of the area is above n-ater leA^el. 

A small number of anserine birds, never more than 20 at a time, made up part of a 
mixed exhibit in an indoor “flight” cage. Tliis cage is constructed of wire on a cement 
base, approximately 20 by 30 feet. In the floor there is a centrally placed shallow pool, 
fed by a fountain of rough stone. Since 1936 both ends of the floor have been partially 
covered nith peat moss. In tliis cage with the ducks and geese there have been an ap- 
proximately equal number of Ralliformes (coots and gallinules) and Lariformes (gulls) 
and smaller numbers of other types of birds. Tliis has been the only mixed group in 
which tuberculosis occurred. The infection has been limited to the HallifornKS and 
anserine birds. 


DIETS 

The original diets for birds of these four Orders were composed chiefly of whole 
and cracked grains, supplemented by fresh fruits and vegetables and by emshed 
oj’^ster shell or other sources of minerals. Foods were mixed and distributed by 
the personnel in charge of the exhibition groups. 
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Equal pai'te of cracked corn and wheat screenings made up the larger part of 
the food for the Columbiformes, the Galliformcs, and the Anseriformes, but the 
Anscriformcs also received small quantities of gi-ound meat and fish. A mixture 
of sunflower seed, hemp seed and millet seed, in which the first-named con- 
tributed about 75 per cent of the whole, was fed to the Psittnciformes, In the 
flight cage the grain mixtures, ground fish, chopped fish and ground meat were 
provided in separate dishes to accommodate the many varieties of birds. 

Since 1935 all of these birds have received at least 70 per cent of their intake 
from a mixed ration composed of finely ground foodstuffs, compounded in bulk 
bj’- mechanical means and fed as a stiff mash. Fresh fruits and vegetables have 
been supplementary foods (5). The mixed ration contains ground whole grains, 
legume meals, milk products, yeast and meat. By dry weight it is estimated 
to supply 20 to 25 per cent protein, 5 to 6 per cent fat, 40 to 45 per cent carbohy- 
drate and 4 to 5 percent minerals. With the supplementai-y foods it has 
sustained satisfactoiy growth and reproduction in a i-ariet}’' of mammals and 
birds. 


RESULTS 

This bird collection and its subdmsions have undergone continuous but ir- 
regular changes as deaths occuired and replacements were purchased. During 
parts of both decades replacements fell well below losses. It is possible that 

TABLE 1 


Frequency of tuberculosis among the bird collection in the Philadelphia Zoological Garden 
during periods of ten years before and ten years after a change in diets 


YEAX 

STOCK 

DEATHS 

DEATH 

KATE 

THDEX- 

CULOSIS 

DEATHS 

TPM* 

YEAS 

STOCK 

DEATHS 

DEATH 

Kate 

THBEX- 

CULOSIS 

DEATHS 

TPM* 

1926 

1,282 

281 

21.9 

20 

7.5 

1936 

996 

149 


8 

3.8 

1927 

1,271 

276 

21.7 

22 


1937 


131 


3 


1928 

1,215 

262 

21.5 

18 

8.8 

1938 

1,226 

179 



8.7 

1929 

1,177 

225 

19.1 

25 


1939 

1,094 

189 

17.3 



1930 

1,261 

246 

19.5 

25 

8.5 

1940 


99 

9.6 


9.6 

1931 

1,165 

203 

17.9 

14 


1941 

966 

77 

8.0 



1932 

1,111 

186 

16.7 

23 

17.5 

1942 

960 

84 

8.8 

7 

5.6 

1933 


155 

14.8 

37 

** 

1943 

857 

129 

15.0 



1934 

952 

151 

15.7 
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decreases in the size of the exhibition groups could have reduced the chances 
for the development of contact infections, and restricted replacements could 
have reduced the number of imported infections. Since the number of infections 
and the number of birds associated with them are a measure of the exposure to 
tuberculosis, these variations must be considered in relation to changes in the 
incidence of the disease. 

Before considering the incidence of tuberculosis in the groups in which it has 
been most prevalent, the records of the entire collection will be re\iewed. These 
are summarized in table 1, winch shows: (J) the number of birds exliibited, 
(2) the number of deaths, (S) the death rate, (4) deaths from tuberculosis and 

(5) the tuberculosis proportionate mortality calculated for intervals of two years 

(6) . Although feeding practices were changed during May and June, 1935, 
methods were not stabilized for some months. Therefore, in this table Januar 5 ’- 
1, 1936 is taken as the dividing point. More accurate di\ision does not seem 
to be demanded either by the study or by the character of tuberculosis in birds. 

During the first decade the number of birds exhibited each j’ear varied from 
over 1,200 to below' 1,000. The decrease in the stock reflects the economic 
conditions of the early 1930’s. It was accompanied bj' a decrease in the death 
rate from all causes, but losses from tuberculosis were not definite^ affected. 
For two years following the change in diets, however, deaths from tuberculosis 
dropped to w'ell below former levels. But with increased purchases of birds 
during 1937 and 1938, losses from the disease became more frequent and, for the 
next tliree years, almost equalled the average rate for the ten years prior to the 
change in feeding. As will be seen later, however, this increase in tuberculosis 
may be accounted for by imported infections. Since the outbreak of the war in 
1939, the stock has again decreased (because of lack of importations) and the 
death rate also dropped for a time, but the drop in tuberculosis after 19-40 seems 
to have been much greater than can be explained bj' the small stock exhibited and 
the lower death rate. 

In the first decade the average number of birds exhibited each year was 1,151 , 
with 21.7 deaths from tuberculosis, or 1.79 per cent of the stock. From 1936 
through 1945 the stock averaged 951 birds, with 7.5 deaths from tuberculosis 
per year, or 0.79 per cent. These differences are magnified if records for the six 
years (1940-1945), when replacements were greatly limited, are compared with 
those for the period from 1930 through 1935, when replacements to the collection 
also were restricted. From 1930 through 1935 the stock of birds averaged 1,094, 
with 26 deaths from tuberculosis per year, or 2.36 per cent of the stock. From 
1940 through 1945 an average of 875 birds have been exhibited. During the 
second period of six years, deaths from tuberculosis were 4.5 per year, or 0.51 
per cent. 

Application of the chi-square test to these records suggests that this decrease 
in the incidence of tuberculosis is considerably greater than might be expected 
from chance variation of material. The value of chi-square has been calculated 
from the number of nontuberculosis and tuberculosis deaths before and after the 
diets w’ere changed, in the formula for a four-fold table (7). This computation 
gives 12 as the value of chi-square, which is equivalent to a probability of less 
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than 1 in 1,000 that this drop in the frequency of tuberculosis could have resulted 
from a chance selection of specimens. 

This pattern of change in the incidence of tuberculosis in the whole collection 
also has been followed by two of the four Orders, in which the infection Avas 
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Annual changes in stock represent losses by deaths, sales, or exchanges as balanced, more or less, by replacements. 
• Tuberculosis Proportionate Mortality-deaths from tuberculosis as a percentage of all deaths calculated by 
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most common, but in the others the decrease in deaths from the disease was much 
more abrupt. The records for these groups are shovm in table 2. This table 
contains the number of birds exhibited, deaths from all causes and deaths from 
tuberculosis in each year. Tuberculosis proportionate mortality is also gu’-en 
being calculated for intervals of two years. 

In table 2, records for the Anseriformes include all deaths in this group. 
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Tuberculosis lias been rclativelj’’ rare among the part of this group ivhich was 
exliibited on the pond, while among anserine birds in the flight cage the disease 
accounted for approximately 50 per cent of all deaths. Subtracting these 
infections from the total does not materially change the percentage decrease in 
tuberculosis after the change in diets. However, in appl3Tng the chi-square 
test only the records of anserine birds d3’ing on the pond have been used. 

The records given in table 2 show that, among the GalUformcs and Anscr- 
iformes, deaths from tuberculosis varied from 3'ear to 3’ear in much the same wa3’^ 
as in the collection as a whole. Among the Columbifonnes and Psitlaciformcs, 
however, the change in the incidence of the disease was more abrupt. To some 
extent these differences are paralleled b3’' rates of replacements for the gi’oups. 
Thus it ma3’’ be suggested that the changes in the frequenc3'’ of tuberculosis as a 
cause of death have been influenced more b3’' size of the group and its replace- 
ments than by nutrition. This possibility will be explored further after the 
changes in frequenc3’- have been considered in terms of “tuberculosis propor- 
tionate mortalit3\” 

The ratio of all deaths to deaths from tuberculosis has been termed “tuber- 
culosis proportionate mortalit3’’” and used as a means of estimating the degree of 
improvement achieved in the control of tuberculosis among population groups 
( 6 ). For the present material these ratios have been calculated b3’’ intenmls of 
two 3'’ears in order to reduce irregularities in the curves. This does not appeal’ to 
change the values materially and it is an aid to presentation. The curves of 
these ratios for the collection as a whole, and for the four Orders of birds whose 
records have been presented in table 2 , are shovra in chai't 1 . 

These curves are closely pai-allel through both decades, and emphasize the 
greatei’ frequency of tuberculosis among birds of the groups listed in table 2 . 
The upwai’d trend of the ratios in the first decade reflects large!}’' a falling death 
rate rather than any great increase in frequenc}- of deaths from tuberculosis. 
However, the marked drop in both cun’-es immediatcl3’ folloiving the change in 
diets reflects an actual decrease in tuberculosis below earlier levels, but this was 
increased by a slight rise in total deaths. Subsequent elevation of the cun-es 
reflect increases in numbers of infections as well as a falling death rate. 

These values for the ratio of all deaths to deaths from tuberculosis suggest 
that nutrition has increased resistance to the spread of the disease. And values 
of this ratio for three of the four Orders of birds, whose composite ratios are 
shoAvn in chart 1 , also support this suggestion. The ratios for tuberculosis 
proportionate mortality among the Anseriformes, however, give a much more 
erratic cur\’e than those of the other groups and do not fall comdncingb’' in the 
second decade. 

Judgment of these records in tenns of tuberculosis proportionate mortalit}’’ 
probabl}’' cannot be so definite as when this method is applied to human popu- 
lation groups. Ajnong mankind tuberculosis is more a disease of young adults, 
whereas all ewdence suggests that resistance of these birds does not change 
within the age groups which have been examined. Moreover, causes of death 
are not so well established as for mankind. Before diets were changed mal- 



TUBBRCXXIiOSIS IN CAPTIVE WHiB BIRDS 


395 


nutrition was a major factor in mortality. This has been eliminated by the new 
diets, but improved condition of the birds has increased losses through group 
conflicts and accidents of mating and breeding. To these must also be added an 
increasing number of deaths caused by ageing processes. However, the death 
rate during the second decade has been appreciably lower, but, as shown by the 
tuberculosis proportionate mortality, the decrease in tuberculosis in the col- 



years. Curve A represents values for table 1, Curve B is a composite of table 2. 

lection as a whole and in throe of four Orders of birds has been greater than the 
decline in death rate. 

Application of the chi-square test to these decreases in the incidence of tuber- 
culosis among the four Orders of birds listed in table 2, by using the number of 
nontuberculous and tuberculous deaths during each decade, in the formula for 
a four-fold table, gives the following values; Colmibiformes 15, Galliformes 10, 
Psittaciformcs 5.97 and Anseriformes 3.60, Tlie larger values of clii-squarc 
are equivalent to probabilities of less than 0.001 that selection influenced the 
results. The value for the records of PsiUaciformes equals a probability of ap- 
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proximntel}’’ 0.02, but that for the Anserifomics is somewhat greater and so may 
not represent a significant decrease in the frcquenc}’’ of tuberculosis. 

This comparison of the frequency of tuberculosis by chi-square demands that 
each group have had a comparable degree of exposure to the infection before 
and after diets were changed. From table 2 it is c\'ident that no group had an 
equal exposure in terms of total infections. But if imported infections continued 
to be introduced and endogenous infections did not develop, then resistance must 
have been increased. 

Following the change in diets there was a distinct decrease in the number of 
infections among older birds of these groups, except the Anscrifonnes. The 
2 cases in Columhiformes in 193S were birds that had been on e.xliibition for over 
seven j'cars. Only 4 of the deaths from tuberculosis in the Galliformcs involved 
birds that had lived over six years and these died vithin four j'ears after diets were 
improved. Likewise the 3 psittacine birds which died of tuberculosis wthin two 
3 ’^eai's after foods were changed had been on c.xhibition for over six 3 '’ears. Thus, 
an analysis of deaths according to exhibition periods ma 3 ’’ aid in estimating the 
number of imported and endogenous infections which developed in each decade, 
and so pro\’ide a better evaluation of results than the methods which have been 
used. This anal 3 fsis also permits a judgment of the influence of replacements 
and of size of groups upon the incidence of the disease. 

Table 3 contains a summar 3 ’- of replacements, the numbers exliibited and of 
the cases of tuberculosis among birds of different age groups in each Order shown 
in table 2, and adds records for Ralliformcs, among which the occurrence of the 
disease has been associated with their contact with certain of the anserine birds. 
Age groups are measured by exliibition periods. Replacements are given as 
totals for each decade. Numbers exliibited are the sums of replacements added 
to the number of each Order that was on hand at the beginning of the period of 
obsen’^ation. Deaths are separated b 3 ’' yearb’’ interi'als up to si.x years. 

For present purposes I have assumed that the duration of tuberculosis in 
birds of the Orders Columhiformes, Galliformcs and Ralliformcs might not be 
greater than tlu-ee to four 3 ^ars. For the PsUlaciformcs and Ansenformes life 
expectanc 3 '' after infection has been placed at four to fii'e 3 ''ears. These inten^als 
are based upon available estimates of the duration of the disease in chickens and 
domesticated ducks (8). Possibl 3 ’’ these periods are too long and ma 3 '' exaggerate 
the number of imported infections, but this error would appl 3 ’’ equalb’ to ob- 
servations during both decades. 

Table 3 shows that replacements for the Colimbiformcs, the Psitfaciformes, 
the Ralliformes and number of specimens on exhibition after 1935 were about 
one-half as gieat as in the first decade. Replacements for the Galliformcs and 
the Anseriformes, as well as totals under observation, were essentialh’ equal m 
both decades. 

In all groups, except the Anseriformes, deaths from tuberculosis witlun the 
periods assumed to represent the life expectancy of imported infections accounted 
for one-half or more of all losses from the disease before 1936. During the second 
decade this has been true of only the Galliformes and the Ralliformes. 
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Columhiformcs and psittacine birds received as replacements since 1935 have 
been peculiarly free of tuberculosis. Only one bird in the two groups died of 
the disease vdthin less than five years after arrival. 

In contrast to these groups, the Galliformes had 18 deaths from tuberculosis 
within four j'ears of arrival during the second decade. Tliis compares nith 29 
during the first half of the twent 3 ’’-year period. Comparison of the distribution 
of these tuberculous deaths, by exhibition periods, shows a sharp separation 
between the infection in old and jmung birds after 1935. This suggests that 
some of the deaths imder four j'^eai-s in the first period may have been endogenous 
infections. If the assumed life-span of tuberculous GalKformes, imder the in- 
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fluence of the original diet, were taken to be three instead of four years, then this 
group has had approximately equal numbers of imported infections in each 
decade. 

The records for the Anseriformes, as given in table 3, apply to the whole group. 
Dmdiag these according to exhibition areas shows that the part of the group 
on the pond received 258 replacements in the first decade and lost 19 birds from 
tuberculosis. Only 2 of these seem to have been imported infections. In the 
second decade, 280 replacements entered this pai-t of the group. During this 
period there were 16 deaths from tuberculosis, 6 of which could have represented 
imported infections. 

The mixed group in the flight cage received 71 replacements, 36 RalUformes 
and 35 anserine birds, in the first decade and had 30 deaths from tuberculosis, 
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12 of which could have been imported infections. During the second decade 
anserine birds were not added to this group. Of those remaining, 5 have died of 
tuberculosis, the last in 1942. All of these had lived more than six years in this 
exliibit. Of the RaUtformes added to this group in the second decade, 3 died of 
tuberculosis vdthin three years of arrival in the Garden. 

The analysis of these records as given in table 3 suggests that resistance to 
tuberculosis varied little vdth' age before 1935. The decrease in the frequency 
of the disease after diets were changed may be so interpreted. Perhaps this is 
the correct interpretation for, if improved feeding has increased resistance, this 
might well be best demonstrated by older birds. 

DISCUSSION 

Factors other than diet which might have influenced the incidence of tuber- 
culosis among these birds would seem to be: (!) the degree of contamination of 
food and environment, (S) the frequenc 3 ' of infection among specimens added to 
the collection and (S) the frequency of contact between infected and iminfectcd 
birds within the exhibition areas. 

If the original grain and seed mixtures had been contaminated and the new 
diet was not, then the decrease in tuberculosis could be accounted for without 
postulating increased resistance referable to improved nutrition. However, it 
must be granted that chances for contamination wmuld increase with handling, 
and mixed food, composed of meals, should certaml}’’ be more likelj’’ to carry 
infection than whole or cracked grains. Therefore it seems reasonable to as- 
sume that contaminated food has not been a factor in these results. 

Enviroimiental infection should have been determined by efficienc}'’ of per- 
sonnel and the frequency of tuberculosis among the birds. Both efficiencj’’ of 
personnel and frequency of infection are known to have decreased for a time 
after diets were changed. Perhaps it is not unreasonable to assume that these 
twm factors balanced and so did not affect the changed incidence of tuberculosis. 

With respect to frequenej- of contact, these records are believed to show' that 
the Galliformes, during both decades, have had appro.ximatelj'' equal grades of 
exposure to tuberculosis in terms of imported infections. All of the older birds 
that developed the disease since diets were changed could have been infected 
before 1935. None of the other groups have had a comparable grade of exposure. 
Nevertheless, the disappearance of tuberculosis among the Coluvibiformes and 
Psiitaciformes has been a unique experience. Records of postmortem exami- 
nation of these birds are continuous since 1905. Never before have they been 
free of tuberculosis. Thus, even though new infections w'erc not introduced, past 
experience has shown that tuberculosis should have continued among them. 

The pattern of the infection in the flight cage has been similar to that among 
the Colnmbiformcs and the PsiUaciformes. Here 3 infections apparently were 
introduced and S others developed after diets were changed. But, as judged 
bj' exhibition periods of the endogenous infections, there has been little or no 
spread of the disease since 1935. The disease has not been found in this cage 
since 1942, even though some 15 susceptible birds still surrive from the first 
decade. This, too, has been a unique ejqierience. 
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Among tlie unscrinc birds on the pond, tuberculosis apparently has been less 
dependent, upon imported infections than in other exhibition areas. This group 
of birds has had a greater proportion of infection among older specimens than 
others. Possibly the duration of the disease in them has been underestimated, 
although the di.stribution of infection b}' age groups since 1935 docs not support 
this opinion. In any event, the records of this group suggest that, thus far, 
increased rc.sistaco has not been dcmonstr.atcd conclusively. The records of 
the other groups are believed to supply more convincing evidence that nutrition 
has been a decisive factor in reducing the spread of tuberculosis. 

The most ob\'ious dilTcrence between the old diets and the present system 
of feeding birds of the four Orders has been the amount and variety of protein 
supplied by the mixed ration. However, this ration also lias added significant 
amounts of vitamins A and D and iodized salt to the diets, it has increased the 
intake of elements of the \'itamin B complex, and has combined all nutrients 
into a well-mixed food. 

The average condition of the birds fed the grain-mixtures did not suggest 
definite tj^ics of deficiencies. In general they were “unthrifty,” the quality of 
the plumage often was poor, and usually they failed to breed when mated under 
suitable conditions. However, this was not a imiform response. Some speci- 
mens maintained satisfactory condition for ten years or more, but these were more 
than balanced by deaths within one or two years, a majority of which were 
attributed to nonspecific intestinal disease. These are indefinite abnormalities. 
Until they can be reproduced experimental^', it is useless to contend that specific 
deficiencies were roprosented. Nevertheless, these conditions have been cor- 
rected by the mixed ration. 

Observations on tuberculosis and nutrition among many population groups 
suggest that the level of protein intake may be a critical factor in the incidence 
of disease (1, 2). A satisfactory experimental study of this relationship has 
not come to my attention, but there is abundant evidence that antibod}’’ for- 
mation and resistance to other infections are quickly impaired by deficient protein 
intake (9) . On the other hand , improved feeding very quickly restores mammals 
to a high level of antibody formation (10). Thus, perhaps the prompt de- 
crease in deaths from tuberculosis which followed the change in diets represents 
a real increase in resistance. 

Possibly the level of dietary protein, as well as its quality, may have been the 
determining factor in the incidence of tuberculosis among these birds. How- 
ever, the mixed group in the flight cage had abundant protein available to them. 
If physiological need influences taste, these foods should have been consumed in 
significant amounts (11). In -view of this, perhaps it may be suggested that the 
relation of nutrition to resistance to tuberculosis does not depend entirely upon 
the quantity and quality of protein ingested, but upon a more complex interaction 
of several dietary factors. 


SUMMABY 

A change in the system of feeding at the Philadelphia Zoological Garden has 
been followed by a distinct decrease in the frequency of avian tuberculosis. 
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With the exception of a mixed lot of birds in an indoor flight cage, the disease 
has been most common among groups of birds whose food had consisted cMefly 
of whole or cracked grains. In the new diet grain has been replaced by a mixed 
ration. This has improved the quality and quantity of proteiu, it has increased 
elements of the vitamin B complex and has added vitamins A and D and iodized 
salt to the diets. 

A comparison of replacements to the collection, totals exhibited and deaths 
during periods of ten years before and ten year's after diets were changed shows 
that in some groups the drop in tuberculosis could have resulted from decreases 
in the number of imported infections. In other groups, however, all evidence 
suggests that resistance has been increased by improved nutrition, but the factors 
involved have not been determined. 

SUMARIO 

Un cambio introducido en el sistema de alimentacidn empleado en el Jardfn 
Zooldgico de Filadelfia ha ido seguido de una pronunciada disminucidn en la 
frecuencia de la tuberculosis a^daria. Exceptuado un grupo de aves mezcladas 
en una jaula de vuelos al interior, la enfermedad ha sido mds frecuente en los 
grupos de aves cuya alimentacidn ha consistido principalmente en granos Integros 
0 rajados. En la nueva alimentacidn el grano ha sido reemplazado por una 
racidn mixta, lo cual ha mejorado la cantidad y calidad de la protelna, aumen- 
tado los elementos del complejo ■vitamlnico B y agregado vitaminas A y D y sal 
yodada al alimento. 

Una comparacidn de los repuestos en la coleccidn, los totales presentados y 
las muertes durante perlodos de diez anos antes y dies anos despuds de cambiar 
la alimentacidn revela que, en algunos grupos, la baja de la tuberculosis puede 
deberse a disminucidn en el numero de infecciones importadas. Sin embargo, 
en otros grupos, los datos sugieren que la resistencia ha aumentado por virtud 
de la mejor nutricidn, pero no se ban determinado los factores que intervienen. 
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AUTOLYTIC TUBERCULINi-2 

Its Properties and the Significance of Its Mode of Formation 
H. J. CORPER AND C, CLARK 

Because of its vague nature and the confusion of its formation, the original 
tuberculin of Koch, Old Tuberculin, has been variously named, and its relation to 
tuberculosis during the succeeding decades has resulted in confusing and con- 
tradictory uses. Koch had some knowledge of its protein nature as it was derived 
from the tubercle bacilli during their growth, but the list of bacillary body tuber- 
culins described attests to the ill defined chai'aeter of its formation. Further 
confusion was added by the erroneous discovery of the presence of tuberculin 
both in the dead and li^dng tuberculous patients. Thus it was only logical that 
tuberculin should be used first as a specific therapy for tuberculosis, then as a 
specific stimulant to the tuberculous focus, and finalty as a diagnostic agent onlj’-. 
The confusion was further emphasized when the unification of specific tuberculo- 
immunity and specific tuberculin allergic hypersensitiveness was recognized 
(1). Finalty, when intensive chemical studies by Long and Seibert (2) disclosed 
conclusively that the active constituent of Koch’s Old Tuberculin was a tuber- 
culoprotein, crystallizable and non-coagulable by heat and quantitatively 
precipitable by suitable protein precipitants, the way was paved for fmther infor- 
mation on tliis valuable biological product. Tuberculin is elaborated by the tu- 
bercle bacillus almost pure and readily recoverable in cultures grown on simple 
sjmthetic nonprotein media. 

WTien it was more fully recognized that the elaboration of tuberculin (3) 
(tuberculoprotein) only began in appreciable amounts on simple nonprotein 
sjmthetic media after about one month at incubator temperature (37°C.) when 
the mammalian tubercle bacilli had attained maximum grovi,h and that the 
young grooving bacilli were practically free from inherent tuberculin (4), it be- 
came clear that the mechanism of liberation in the culture flask was in some way 
associated vutb possible death or injurj^^ of the bacillarj’^ bodies. It was thought 
this might possibly be associated vith an enzjunatic action, since heat at boiling 
water temperature and drastic chemical reagents capable of destroying vital 
processes completely prevented or destroyed the tuberculin-forming function of 
the tubercle bacilli. This led to the disclosure in 1943 (5) that tuberculin 
(tuberculoprotein) is produced by tubercle bacilli as the result of the action 
of the autolj’-tic enzymes of the bacilli and that the enzjnnatic process resulting 
in tuberculin fomiation can proceed in the absence of bacillary viability 
— the process being one customarily referred to as autolysis. In 1943 and 1944 
(6) it was pointed out that tubercle bacilli, grown on a simple nonprotein sjm- 
thetic medium for one month and washed, autolyze (toluol treated) at incubator 
temperature at pH 7.0 to S.O to produce a maximum and highly potent biological 

* From the Research Department, Xationnl Jewsh Hospital, Denver, Colorado. 

= Tliis investigation was aided by a gift from Mr. and Mrs. Loth.air S. Kohnstamm. 
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tuberculin (tubcrculoprotein) within one week. The autol 3 ’-sis of tubercle bacilli 
occurs best at 37° C, and is practicallj' coniplctelj’- retarded at 3° C. The autol- 
j’’sato obtained from tubercle bacilli is biologicallj' identical in acti-ritj*, as 
determined by anaphylactic and allergic tests, to the tuberculin (tuberculo- 
protein) obtained in the natural filtrate from growing these same bacilli on 
a nonprotcin synthetic medium for over three months. This autob’sate is 
free from contamination with extraneous constituents of the medium as well as 
foreign materials resulting from the growth of the bacilli. At that time it was 
suggested from the studies puisued on particle size that the tuberculin derived 
from autol 3 'sis of tubercle bacilli is not of uniform size but rather consists of a 
mixture of tuberculins var 3 'ing in particle size from 480 pm to 19 to 20 pp in about 
'88 per cent of the tuberculin at least. It seemed likely that the potent enzymes 
of the bacilli act mainly intracellularly on the bacilli and probably are not lib- 
erated in sufficient concentration into the filtrate to be able to act upon thepro- 
teins of heat-killed or chemically killed bacilli. The liberation of the tuberculo- 
protein into the solution in vitro may also account for the difference, to some 
extent, between in vitro liberation of tuberculin and its absence in vivo by all en- 
dence obtainable in man or animals. 

The autol 3 ’’tic tuberculin which has been prepared with all aseptic precautions 
fulfills all the requirements for exacting sterilit 3 ' and is prepared free from all 
extraneous materials, being thus a pure uncontaminated bacillary product. 
When dried over phosphorous pentoxido in vacuo, it can be pulverized to a fine 
fine yellow powder which readily takes up water upon exposure to the air. About 
10 per cent of its dry weight consists of the biologicall 3 ’- active and chemically 
precipitable (with trichloracetic acid) tubcrculoprotein. 

HYDROSCOPIC NATURE OF THE ATJTOLYTIC TUBERCULIN 

The foUoTving studies were pursued to gain a further insight into the physical 
and chemical nature of autolytic tuberculin and to compare it as completely as 
possible with other standard tuberculin materials, such as the purified protein 
derivative of Long and Seibert and Koch’s OT. We especially wanted informa- 
tion on its adaptability for use in the transcutaneous tuberculin test (7, 8), for 
which it had been recommended as being particularly suited. For moisture 
absorption comparisons, a toluol prepared autotytic tuberculin was thoroughly 
dried over phosphorous pentoxide in vacuo and then weighed. A like amount 
of trichloracetic acid precipitated tuberculoprotein, similar^ dried over phos- 
phorus pentoxide in vacuo, was weighed; and both were e.\posed to a moist at- 
mosphere in a desiccator over water. At definite periods the receptacle and 
tuberculins were weighed carefully with the results given in table 1. 

As to the hydroscopic nature of the autol 3 )i,ic tuberculin, 58 per cent of the 
moisture is absorbed in two da 3 rs. The pure autolytic tuberculin is highl}’’ 
hydroscopic and is particularly suitable where moisture absorption is paramount 
in bringing the autolytic tuberculin into solution rapidh’- from the dry state 
wdthout the necessity of adding water. Therefore, it is well adapted to the pre- 
paration of a material for transcutaneous testing with tuberculin, a feature which 
has been lacking in previously desciibed pure tuberculins. 
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TABLE 1 


Absorption of moisture by dry auiohjiic tuberculin as compared with purified protein precipitate 

in air saturated with water vapor 


HOXIKS 

PER CENT INCREASE IN MOISTURE CONTENT 

Autolytie tuberculin 
(Dried over PjOi) 

Purified protein derivative 
(Dried over PjOs) 

Original moisture content 

0 

0 

24 

34.7 

12.9 

48 

57.8 

13.8 

72 1 

70.2 1 

13.9 

120 

91.8* 

13.9* 


* Upon return to air liumiditj’’ conditions (in Denver, Colorado) at room temperature 
or at incubator temperature (37° C.) , both the autolytie tuberculin and the purified protein 
derivative lost moisture; but the PPD lost it so much more rapidly that vrithin one to two 
hours at 30 per cent humidity the moisture content of the PPD was less than 6 percent, 
while that of the autolytie tuberculin remained above 80 per cent. 

THE LIMITATIONS OF THE LIBERATION OF TUBERCULIN (tUBERCULOPROTEIn) 

IN THE PROCESS OF AGE FORMATION AND RECOVERY FROM THE MEDIUJI 

In the past the tuberculin whether prepared from broth medium cultures of 
tubercle bacilli or from nonprotein sjmthetic medium cultures, depended upon 
the growth of the bacilli and a prolonged residence in the incubator at 37° C. 
to permit the bacilli to liberate the tuberculin into the medium after good groivth 
had been attained, and this usually varied in time from two to six or nine months. 
In order to gain an insight into the tuberculin formation as it pertains to other 
factors, such as the bacillary mass produced, an experiment was planned in wliich 
determinations were made at regular intervals after planting the bacilli on a sim- 
ple synthetic nonprotein medium (Wong and Weinzirl (9)). The results are 
recorded in table 2. 

The findings recorded in table 2 indicate maximiun liberation of tuberculo- 
protein in about four months into the medium at 37° C. from about a maximum 
of a little ovei- 5 g. (moisture-free weight) of bacillarj’^ mass. The total material 
(as approximated by charcoal absorption) liberated into the medium by the ba- 
cilli at 37° C., and ulth a consequent loss in bacillary mass because of this, is 
about 40 per cent of the maximum bacillary moisture-free weight. The active 
tuberculin material libei ated by the age culture process is practically all contained 
in the trichloracetic acid protein precipitated material. 

In the preparation of autobdic tuberculin and its prcser\mtion, use of heat or 
drastic physical procedures, the use of chemical reagents for precipitations or 
antiseptics as preservatives are rigidly avoided. The entire process, including 
filtrations and the bacillary forms used for preparation, is such that there is no 
danger involved at any time. This is not the case when a A-inilent strain of bacilli 
like H37 is used, which has been advocated and widelj' applied in the preparations 
of OT and purified protein deriv.atives. Also, except for precipitation test pur- 
poses of the product, trichloracetic acid or other protein precipitants are not 
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used in preparing the autolytic tuberculin. Therefore, in order to note differ- 
ences, possibly denaturing influences which can occur following the use of heat 
on tuberculin preparations, a series of tests was performed to determine, if pos- 
sible, what differences are displayed following the use of these procedures. 

TABLE 2 


The relation of bacillary mass to tuberculin (tubcrculoprotcin) in the age culture process 


IKCUBATION TmE 
(37* CO 1 

pH 

a: MOlSTUltE-IRZi: 
WEIGHT or HACltLt 
IK G&AUS 

b: weight w cjuus 

or CHAECOAI. 
AOSOXBABXX 
SUBSTANCES* 

TRldltORACETlC 
ACID TRECITlTABtE 
PROTEIN IN 
UimCRAUSt 

TOTAL MOISTURE- 
TREE MATERIAL 
(GRAMS) A + B 

0 

7.0 

0 

0.3 

0 

0.3 

1 month 

7.0 

2.4 

0.5 

6 

2.9 

2 months 

6.8 

4.2 

0.8 

107 

5.0 

3 months 

6.0 

4.7 

1.0 

100 

5.7 

4 months . 

5.7 

4.4 

1.5 

153 

5.9 

6 months 

5.7 

3.6 

1.9 

176 

5.5 

8 months 

5.6 

3.3 

1.9 

150 

5.2 

10 months 

5.6 

3.4 

2.0 

145 

5.4 

12 months 

5.5 

2.7 

2.0 

168 

4.7 


* To remove the bacilli, the entire bottle content (500 cc. culture medium) was filtered 
using a Seitz filter pad (weighed). For the charcoal absorption figures, about 200 co. 
was treated with Daroo charcoal and the absorbed material removed for weighing by treat- 
ment with a 50 per cent solution of isopropylamine, the latter being evaporated and the 
residue weighed. 

t The figures were obtained by using the Seibert factor on the trichloracetic acid precipi- 
tate measured in Hopkins tubes. 

I. Results of chemical and biological analysis of autolytic tuberculin as compared loilh tri- 


chloracetic acid precipitated protein in various process parts: 

A. Analysis of autolytic tuberculin (AT) 

Nitrogen content 5.82% 

Ash content 19.9% 

Biological activity 10.0% 

(in equivalent to 1 mg. per cc. of tuberculoprotein in natural 
Seitz filtrate from culture of tubercle bacilli on a nonprotein 
medium) 

Trichloracetic acid (10%) TCA precipifable material 15. 7% 

wliich contains as nitrogen 13 .5% 

Biological activity about 100.0% 

There remained in the filtrate (FAT) after TCA precipitation, dried 

and extracted with ether, solids 77 .0% 

(loss of solids probably due to ether extraction) 

which contained as nitrogen 2 .6% 

Biological activity on this material w'as 0 .0% 

Tungstic acid (0.5%) precipitation of the aboTC filtrate (FAT) 

3 delded solids 5.81% 

which contains as nitrogen 14 .8% 

With a biological activity 10 .0% 
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Total tungstic acid (0.5%) pTCcipitatc o{ 

Autolytic tul>crculin (AT) 17.6% 

which contains as nitrogen 14 .6% 


The above analyses indicate that trichloracetic acid precipitation does not 
remove all biological reactive specific substance from the autol3’tiic tuberculin. 
Lack of biological actmty from the TCA filtrate led to overlooking of specific 
active substances previously. 

B. The effect of heat and phenol on rccoi-erj' of biologically active material from cul- 
ture filtrates of tubercle bacilli. (These analyses were made on cultures of tu- 
bercle bacilli which had grown for o\-er five months and were submitted to dif- 


ferent treatment.) 

1. tJnheatcd culture normal Seitz filtrate 100 cc. 

Tricliioracetic acid (10%) precipitate 0 . 126 g. 

Kitrogen content 14.5% . 

Biological actinty (appro.'dmately) SO.0% 


The filtrate from this TCA precipitation possessed no bio- 
logical actinty after drying and extracting with ether to 
rcraoi-e TCA. Since ether extraction removes \Tirious 
materials, nitrogen determinations on this filtrate proved 
of no \'atuc. 

Tungstic acid (0.5%) precipitation of the TCA filtrate, how- 


ever, yielded 0 .038 g. 

with nitrogen content equal 14 .05% 

Biological actintj' (approximateljO 1 .0% 

2. Heated (Arnold steriUzation) culture Seitz filtrate 100 cc. 

Trichloracetic acid (10%) precipitate 0 .094 g. 

Nitrogen content '. 14.6% 

Biological actmty (approximately) 80 .0% 


The filtrate from this TCA precipitation possessed no 
biological actmty after drying and ether extraction to 
remo^'B TCA. Therefore, nitrogen determination of no 
value. 


Tungsticacid (0.5%) precipitationof the TGAfiltrate yielded. 0.0037 g. 

with nitrogen content equal 14.65% 

Biological actmty (approaraately) 1 .0% 

3. Phenol treated Seitz filtrates from cultures of tubercle bacilli 

a. with 0.5% pure phenol added to above jSf 1 100 cc. 

Trichloracetic acid (10%) precipitate 0 . 130 g. 

Nitrogen content 14 .05% 

Biological activity (approximately) 80.0% 


The filtrate from tliis TCA precipitation possessed no bio- 
lopcal activity after drying and ether e,xtraction to re- 
move TCA. Examination of filtrate, therefore, of no 
value. 
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1). mth 0.5% pure phenol added to ^2 100 cc. 

Trichloracetic acid (10%) precipitate 0.0974 g. 

Nitrogen content 14.0% 

Biological actmty (apprajdmatcly) 80.0% 


Filtrate from TCA precipitation possessed no biological 
activity after drjdng and ether extraction. 

Note in above analyses B1 and 2 the larger amount of TCA precipitable ma- 
terial in the 1) unheated (0.126 g.) as compared \rith the S) heated (0.094 g.) 
and also the laa-gci- amount of tungstic acid precipitable material in the filtrate 
from the TCA precipitation 1) unheated (0.0382 g.), as compared with the 2) 
heated (0.0037 g.). It was also noted that the heated solutions were far darker 
in color (probably due to disintegration of organic compounds by the heat). 

The phenol apparently does not interfere with the biological actmty, although 
the analyses would indicate an effect due to the addition of the phenol on the 
protein reflected in the lower nitrogen content of the TCA precipitate. Again, 
note a lowered amount of TCA precipitate from the heated 3b as compared with 
the 3a. 

The foregoing findings and analytical data indicate that the trichloracetic 
acid precipitates from normal Seitz filtrate, from phenolized (0.5 per cent) 
normal Seitz filtrate, from heated Seitz filtrate and from phenolized, heated Seitz 
filtrate had slightly less activity than equivalent amounts of normal Seitz 
filtrate (on a 1 mg. trichloracetic acid precipitate basis). 

Heating and phenolization had no effect on the biological activity of the prep- 
arations made from these filtrates as fat as discernible. 

Very little demonstrable biqlogical activity remains in the filtrates after tri- 
chloracetic acid precipitation of Seitz filtrate or autolytic tuberculin. This is 
due to the large dilutions by the remaining materials in these filtrates or by in- 
hibition effects. 

The tungstic acid precipitate from normal Seitz and autolytic tuberculin after 
trichloracetic acid precipitation have biological activity. This indicates that 
trichloracetic acid does not quantitatively precipitate all the biologically active 
material and far more active material remains in the filtrate from trichloracetic 
acid precipitation of the unheated and imphenolized preparations (including 
both larger and smaller molecular specific mateiials). 

THE RECOVERY OF TUBERULIN (tUBERCTJLOPROTEIN) FROM CULTURES OF 
TUBERCLE BACILLI BY THE AGE PROCESS ANB THE AUTOLYTIC 

PROCEBURE 

Differences might exist betw^een the tuberculin (tuberculoprotein) liberated 
during the slow age process and that produced by the autolytic process. The 
latter is more direct in that the bacilli evolved the tuberculin more rapidb’" and by 
a more direct process towards its liberation rather than leairing this to the age- 
time process which might result not only in loss of product but also to denatun- 
zation and degradation of the desired tuberculin product. In order to gain an 
insight into this, an experiment was planned in which the weight of bacillaiy 
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mass giown on a simple sjmthetic nonprotein medium (Wong-Weinzirl) mas 
correlated at different periods following planting and incubation at 37° C. The 



Fig. 1. Tubeiculopiotein libeiated by the autolysis of tubercle bacilli 
A The trichloracetic acid (TCA) precipitate fromO 10 g. of bacilli (moisture-free weight) 
grown foi one month at 37° C. and then submitted to the autolytic process, and 

B. from 0. IS g. of bacilli (moisture-fiee weight) giown for seven months at 37° C. and the 
bacilli then submitted to the autolytic process; and 

C. fiom 0.11 g. bacilli (moisture-free weight) growm one month at 37° C., heated in an 
Arnold steam sterilizer, and the bacilli then submitted to the autolytic process. 

Note the lelative amounts of tuberculopiotcin (as TCA piccipitate) liberated — far more 
at one month than aftei seven months’ incubation of the bacilli. 

total mass w as closely followed during the age process and during the autolytic 
process to discern the active tuberculin (tubercnloprotein) and other significant 
products. (See figure 1 .) Although this experiment was performed in a number 
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of ways at various time intervals, it will suflicc here to report the results at cer- 
tain pertinent internals in regard to the autol 3 'tic j>roccss and the preparation of 
autolytic tuberculin. As is customaiy in our laboratory, tubercle bacilli were 
planted on the surface of 500 cc. sterile Wong-Weinzirl medium, contained in 
screw cap one-liter narrow-mouth bottles chosen to i educe evaporation to a 
minimum at 37° C. for long periods of time. Planting, volume of liquid, incuba- 
tion and all other procedures were standardized to avoid differences so far as 
possible. Likewise, all anal.vtical methods were performed in a uniform com- 
parable manner, suitable to accurate evaluation. All evaluations were made on 
the basis of the total mass of bacilli (moisture-free diy weight) and the products 
formed therefrom as reflected in the significant figures on a percentage basis. 
In individual comparati\’o series, the same single strain of tubercle bacilli was 
used so no diflerences u'ould arise on this basis. In most of these studies, the 
strain was an avirulent human tubercle bacillus which had been a stable organism 
in our laboratoiy for manj’ decades. The results obtained from a one month 
old culture (at 37° C.) of avirulent human tubercle bacilli vere as follows: the 
jdeld of bacillaiy mass detei'mincd as moisture-free bacilli (dried in vacuo over 
phosphorus pentoxidc) was 2.08 g. (from 500 cc. original volume Wong-^\ emzirl 
medium). The medium filtrate from these bacilli at one month contained 6 
mg. of trichloracetic acid precipitable protein (tuberculin). When submitted 
to toluene autol 3 'sis in distilled water with a few milligrams of sodium carbonate 
for one week at 37° C., these bacilli 3 'ielded 97.1 mg. of trichloracetic acid pre- 
cipitable protein and 1.044 g. of diy autotytic tuberculin; and the yield of auto- 
lytic tuberculin was about oO per cent of the dry bacillaiy mass (moist bacilli 
were used for obtainmg this autotytic tuberculin, however). A duplicate run 
A\'ith about the same amount of bacilli yielded 1.032 g. of autolytic tuberculin 
and the same amount of trichloracetic acid precipitable protein as the above. 
The results obtained from a 200 day old culture at 37° C. of the same avirulent 
human tubercle bacilli planted on 500 cc. Wong-Weinzirl medium gave the fol- 
lowing figures: The liquid medium filtrate from the bacilli contained 133 mg. 
of trichloracetic acid precipitable protein at tliis time, and the moisture-free diy 
weight of the bacilli was 3,50 g. On the premise that the trichloracetic acid 
precipitable protem (tuberculm) was 10 pei- cent of the material freed from the 
dried bacilli on the basis of autolydic tuberculin figures, this amount of material 
would be equivalent to 1.33 g. of bacillaiy mass (ten times the tuberculin weight), 
thus making the total amount equivalent to 3.56 + 1.33 = 4.89 g. moisture-free 
dry weight. On this basis, the age process formed tuberculin as the equivalent 
of autolydic tuberculin accounts for a liberation of 27.2 per cent. From the 3.56 
g. of tubercle bacilli (determined as moisture-free bacilli) and autoly’^zed in the 
moist state with toluene at 37° C. for one week, a yield of 0.240 g. of autolydic 
tuberculin was obtained, or a yield of 6.7 per cent of the residual bacilli remaining 
after 200 day^s’ incubation. This added to the 27.2 per cent of autolytic tuber- 
culin equivalent accounted for in the medium resulting from filtration of the 
bacilli accounts for a total of SS.9 per cent of the total bacillary mass as figured. 

The yield of tuberculoprotein (trichloracetic acid precipitable protein) in the 
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nulolyek-' fruiit {!«» hnnHi roninininc in {linni nt 200 dny? u-as 21.3 

me.. *ir 7 nv:, pt r 5,m;u tm.:«Uiro-fnv n-Mduid haf'illi cornpared \ritli -lO.? 

me. iv'r jTa’u mui^nirv-fr.v !>at'iili fount! ;if(cr iHm jnonthV iinmijation at 37° C. 

'i’hi' ilup'ic.'ito run tm tin' ft'r<\eoine yicltit'ti ai>uut the a;im.p amount of rc.^idual 
hr.f'ifli at 2.>0<iay,‘;’ inonhation and a!».iut thiTame amount of aul.olytic iuhcroulin 
als'S'.l roi'avtrod from t!ie nu-diuin filtrate; hut the recovery of autolylie, 
tuhrr^nihn fn m the roidual ha'dlli after one v.-cek’s incubation under toluol at 
37® C. yi^’.tlo'i tudy ifi.2 me. o; trichloracetic acid precipitahle protein, or 4..o 
me. jH-r pram re-idunl timisture-fri'e h.ariHi. 


a ctuitrol o:j the lih''ration t)f tul>o.'Tulin (ttihcrculoprotcin), a one month 
e!d culture v^ juhcrcle bacilli wn'-- nutoclavetl for fifU'cn mintJtcs.nt 17 lb. pressure 
(1 lo° ']'}:!• medium rjltmte containetl -12 mp. of trichloracetic acid precipi- 
tahlc protein ((uherrulin),uhi!o the b.arillaty' ma.s.s comsisted of 2.33 g. determined 

moi^;t!^e-f^x■ bacilli. The l.atter, the hcat*kil!cd b.acilli, were suspended in 
dh;illf<l water and submitted to incubation at 37° C. for one week under toluol. 
From thie, a filtrate wa.s obtained containing MO mg., weighed as moisture-free 
mule-rial with no jvrcejnihio trichloracetic acid prw'ipitabte (tuberculin) ni.aterial 
being evident. A duplicate run on a similar amount of bacilli jdeldcd 129 mg. 
of jnoi.‘-t\ire-frce material (.about .">.5 per cent tif bncillarj* drj* weight) and there 
r a.c 1.3 mg. r>f tricldoraectic acid precipitahle protein present. 

In earlier studies we found that drying tubercle bacilli olTcrcd n rc.ady method 
of preserving the b.acilli for years at refrigerator temperature (10) without loss 
of viability. 

In order to note whether drnng of the b.acillaiy ma.cs interfered in any way 
with the efficient jwoduction of .autolytic tuberculin, one month old (37° C. 
growth) cultures were dried over phosphonis pentoxide in vaevo and were then 
weighed and submitted to the regular procedure of suspending in distilled water 
v.itii a trarc'of .«odium c.arbonalc under toluol for one week at incubator tempera- 
ture. 'Fhc restilt.s wore a.s follow.s: the first test containing 1,90 g. of bacilli 
tletennincd as moisture-free weigiit jaclded O.G05 g. dr^- autoljiic tuberculin and 
cont.alned fil mg. trichloracetic acid precipitahle protein tuberculin (tuberculo- 
protcin), whicli was equal to about 35 per cent of the diy bacillar^'- weight, and 
onh’ 7.7 per cent of this (instead of flie usual 10 per cent) consisted of tubcrculo- 
protein. The duplicate test on 1.90 g. drj* bacilli jdeldcd 0.G7S g. diy' autol3d,ic 
tuberculin containing GG mg. lubetculin (tubcrculoprotein — trichloracetic acid 
precipitahle protein) which was equal to about 35.7 per cent of the dry b.aciliar3’- 
weight, and this gave a better percentage of trichloracetic acid precipitahle 
protein — 9.7 per cent tuberculin (tubcrculoprotein). 

The foregoing experiments indicate that the bacillary mass from the one month 
old culture at 37° C. 3'ields the largest amount of autolytic tuberculin to the ex- 
tent that SO per cent of the diy moisture-free bacillar3'^ weight is transformed b3’- 
the autol3'tic process (with toluene) into autobTic tuberculin. This autol3Tic 
tuberculin contains about 10 per cent of its weight as trichloracetic acid precipi- 
table protein, which amounts to about 5 per cent of the bacillar3’- dr3'- weight as 
tubcrculoprotein. With aging of the culture mass at incubator temperature to 
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the 200 -da 3 ’- interval, there is an increase in the amount of tuberculin (tuberculd- 
protein) in solution in the nutrient medium, but the recoverj" is onlj' approxi- 
matelj’- 27.2 per cent. Accordingl}’-, the bacillarj>- mass decreases in amount 
and, as a result, a correspondinglj' less amount of bacillarj’- tuberculin remains in 
the residual tubercle bacilli Avhich leads to a reduced amount recoverable by 
the autoljdic (toluol) process. This approximates about 6.7 per cent at the 
200-day interval. Thus the jdeld of autoljd;ic tuberculin per gram bacillarj- 
moRfi recoverable after one month gradual^ becomes increasing!}’’ less as the 
incubation (37° C.) of the culture continues to the 200-da3'’ period. Heating 
at 100° C. of a one month old culture grown at 37° C. discloses the presence of 
a small amount of tuberculoprotein in the medium filtrate, but this heat also 
destro 5 ’’s the autolj’tic enzyunes so that no further autotysis occurs. Therefore 
there is no additional liberation of tuberculoprotein b}' the bacilli either natural!}’ 
or by applying the autol}’tic process. 

Diy-ing (in vacuo) of the viable bacillary mass to a moistm-e-free condition and 
subsequent suspension in distilled water under toluol and incubation at 37° C. 
results in a more restricted hberation of autol}d,ic tuberculin to the extent that 
a }’ield of only 36 per cent autol}’tic tuberculin results. This would indicate that 
drying of the bacilli interferes either with the enz}’matic autolytic process or so 
alters the bacilli that the formation of autolytic tuberculin (tuberculoprotein) 
is basically interfered with to some extent. 

SmniARY AND CONCLUSIONS 

1. Autolytic tuberculin in the dry powder state is hydroscopic. When placed 
in a moist atmosphere over water, it rapidly absorbs about 35 per cent moisture 
in twenty-four hours and reaches over 90 per cent in 120 hours. Purified protein 
derivative tuberculin absorbs only about 14 per cent under the same conditions. 
TWien restored to air humidity conditions (about 30 per cent), both lose moisture; 
but, vithin one to two hours, the autolytic tuberculin retained over 80 per cent 
while the purified protein derivative retained less than 6 per cent. This hydro- 
scopic property of autolytic tuberculin makes it liighly suited to purposes of 
transcutaneous testing, a property absent from other standard tuberculins. 

2. Trichloracetic acid precipitates from normal Seitz filtrate, from phenolized 
(0.5 per cent) normal Seitz filtrate, from heated Seitz filtrate and from phenolized 
heated Seitz filtrate from cultures of tubercle bacilli possessed slightly less tuber- 
culin activity than equivalent amounts of normal Seitz filtrate (on a 1 mg. tri- 
chloracetic acid precipitate basis). Heating and phenolization had no dis- 
cernible effect on the biological actudty of the preparations made from these 
filtrates. Very little demonstrable biological acti’^’ity i-emains in the filtrates 
afte^ trichloracetic acid precipitation of Seitz filtrates or autol}’4ic tuberculin, 
caused largely by the dilutions from the remaining materials in these filtrates or 
by the presence of inhibition effects. The tungstic acid precipitate from normal 
Seitz and autolytic tuberculin after trichloracetic acid precipitation possesses 
biological activity, indicating that trichloracetic acid does not quantitatively 
precipitate all the biologically active material and far more active material re- 
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mains in the filtrate from tricliloracetic acid precipitation of the unheated and 
tmphenolized preparations (including both larger and smaller molecular specific 
materials). 

3. The bacillar}' mass from the one month old c\ilture of tubercle bacilli at 
37° G. }-iclds the largest amount of autolytic tuberculin to the extent that 50 
per cent of the dr}' bacillary weight is transformed into autol}’tic tuberculin. 
This contains about 10 per cent trichloracetic acid precipitablc protein by weight. 
^Yith aging of the culture mass at incubator temperature (37° C.) to the 200-day 
interval, an increase is found in the amount of tuberculin in solution in the nu- 
trient medium, but recovery is only approximately 27 per cent. Accordingly, 
the bacillary mass decreases in amount and, as a result, a correspondingly less 
amount of potential bacillary tuberculin occurs which leads to a reduced amount 
recoverable by the autol}'tic process applied to these bacilli. This approximates 
about G.7 per cent at the 200-day interval. 

Heating of a one montli old culture at 100° C. and then incubating at 37° C. 
discloses no further autolysis of the bacilli and, therefore, no appreciable libera- 
tion of tuberculin. 

However, drying in vacuo of the nable bacillary mass to a moisture-free condi- 
tion, uhich serves to preserve the ^ability of the bacilli, results in a more re- 
stricted liberation of autolytic tuberculin — only 36 per cent instead of the 50 
per cent from bacilli that had not been dried previously. The exact nature of 
this effect is not yet understood. 

smunio r concltjsiones 

1. La tuberculina autolftica en forma de polvo seco es higroscdpica. Colocada 
en una atmdsfera humeda sobre agua, absorbe rdpidamente mfis o menos 35 por 
ciento de humedad en 24 horas y mfis de 90 por ciento en 120 horas. La tu- 
berculma en forma de derivado protefnico purificado no absorbe mds que apro- 
ximadamente 14 por ciento en condiciones iddnticas. Cuando se reponen en las 
condiciones de la humedad atmosfdrica (aproximadamente 30 por ciento), ambas, 
pierden humedad, poro en tdrmino de una a dos horas, la tuberculina autolftica 
retuvo mds de 80 por ciento, coraparado con menos de G por ciento por el derivado 
protefnico purificado. Esta propiedad higroscdpica de la tuberculina autolftica, 
que no poseen las otras tuberculinas aceptadas, la comderte en muy apropiada 
para la comprobacidn transcutdnea. 

2. Los precipitados con dddo tricloracdtico del: filtrado de Seitz normal, 
filtrado de Seitz normal fenicado (0.5 por ciento), filtrado de Seitz calentado y 
filtrado de Seitz calentado y fenicado, de cultivos de bacilos tuberculoses, 
mostraron una actividad tuberculfnica ligeramente menor que cantidades equiva- 
lentes del filtrado de Seitz normal (a base de 1 mgm. de precipitado con dcido 
tricloracdico). La calefaccidn y la fenicacidn no ejercieron efecto discernible 
sobre la actividad bioldgica de las preparaciones de dichos filtrados, restando 
muy poca actividad bioldgica ya en los filtrados de Seitz o en la tuberculina 
autolftica tras la precipitacidn con dcido tricloracdtico, debido en gran parte a 
la dilucidn de las sustancias restantes o a la inten'encidn de un efecto inhibidor. 
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El precipitado con dcido trnigstioo del ftllmdo dc Seitz normal y de la tubcrculina 
autolltica despuds dc la prccipitncidn con dcido tricloractitico poscc actividad 
bioldgica, lo cual indica (juc el ultimo dcido no prccipita cuantitativamento todo 
cl material bioldgicamentc aclivo, restando snstancias inucbo mus activas en 
cl fillrado precipitado con dcido tricloKic<5tico de las preparacioncs sin calontar 
ni fcnicar (comprendiendo snstancias cspccificas de moldculas tanto grandes 
como pcqucfms). 

3. La masa bacilar dorivada do un mes de cultivo dc bacilos tubcrculosos a 
37°C. produce la cantidad maxima dc tubcrculina autolltica a tal punto que 50 
por cionto del peso dc los bacilos on scco so transforma en tubcrculina autolltica, 
la cual a su vcz conticno aproximadamente 10 por ciento dc protclna precipitablc 
con dcido tricloracdtico en peso. A1 cnvejccor la masa dc cultivos a la tempera- 
tura dc la cstufa (37°C.) por un plazo de 200 dlas, obs4rvaso un aumento en la 
cantidad dc tubcrculina disuclta cn en cl medio nutriento, pero la rccupcrada no 
pasa aproximadamente dc 27 por ciento. Por lo tanto, la cantidad de masa 
bacilar dlsmuiuyc, y al nusmo tlcmpo, la dc tubcrculina bacilar potcncial, dando 
por rcsultado que,al aplicar a dichos bacilos clprocedimiento autolltico,seobtieno 
una cantidad mcnor, que sc aproxima a C.7 por ciento a los 200 dlas. 

La calcfaccidn a 100°C. dc un cultivo de un mes, seguida de la incubacidn a 
37°C., no rcvela autdlisis ulterior de los bacilos, ni tampoco, naturalmente, 
libcracidn aprcciablc de tubcrculina. 

No obstante, la dcsccacidn al vaclo de la masa bacilar vi.able hasta un cstado 
higroprivo, quo sin’c para conservar la viabilid.ad de los bacilos, da por rcsultado 
un desprendimiento rads limitado dc tuberculiiia autolltica: s61o 36 en vcz del 
50 por ciento dc los bacilos que no sc hablan dcsecado antes. No sc comprende 
aun cxaclamente la naturalcza do cste efccto. 
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SOLITARY PULMONARY TUMOR 
Cyst-like Tumors Associated -with Anomalies of Ribs 

EDGAR WAYBURNi 

During the course of a mass chest X-ray survey (35 mm.) of personnel in the 
U. S. Air Forces in Europe from April to September, 1945 (1) many conditions 
of the chest other than pulmonarj’- tuberculosis were encoimtered among the 
77,480 persons examined. Among these were 4 instances of a discrete solitary 
circmnscribed radio-opaque shadow in the right lower lobe in asymptomatic, 
healthy, white men. Their ages ranged from 22 to 32. Three had had previous 
X-rays films of the chest within the preceding three years. Since none of them 
knew of the existence of the chest shadow before, one assumes that the shadow 
either was not present or was not noticed. 

The tumors (table 1) measured 2.0 to 3.5 cm. in diameter and were located in 
the posterior portion of the right lower lobe just above or just below the crest of 
the dome of the diaphragm. One was medial, the others were central!}'- placed. 
In 3 of the cases there was associated -with the pulmonary tumor an anomaly of 
a rib, including one left cendcal rib and 2 bifid anterior endings of the right fourth 
rib. Investigations for periods up to ten days were made in U. S. Army General 
or Station Hospitals. No abnormality other than those mentioned was found. 

The diagnosis is obscure. Inasmuch as aU the tumors occur in asymptomatic, 
apparently healthy yoxmg men, they are probably benign. Surgical exploration 
did not seem justifiable in -view of the lack of disturbed function. The pathog- 
nomonic roentgenological signs of chondroma (2, 3) and echinococcus cyst 
(4, 5) are lacking. During the course of a report on 2 benign spheroid pul- 
monary tumors, Brunn (6) commented on the need for a registry. One of his 
cases was a subacute granuloma, the other a myoma. 

Tumors of the type reported here are rare. They are not mentioned in 
standard texts on neoplastic disease (7, 8). Recent rericws (9, 10) on solitary 
pulmonary tumors cite the fact that such lesions occur but list no cases. Among 
23 cases of so-called solitary circumscribed tumors of the lung reported by 
Thornton, Adams and Bloch (10), only one, a hemangioma, was a benign tumor; 
18 were malignant and 5 were of tuberculous origin. ■ None of the cases re- 
sembled those published herein. Brahdy (11) has reported a round tumor, 
roentgenologically similar to those reported in this paper, at the base of the right 
lung behind the dome of the diaphragm. This tumor doubled its size in tliree 
years before it was removed. It was diagnosed pathologically as a fibroleio- 
myoma; there was no recurrence at the time of the report, six months later. 
Robbins (12) has reported 15 “bronchiogenic” cysts, some of which he considered 
to be congenital and some acquired. One group was discovered because of 
secondary infection which resulted in a picture simulating lung abscess or em- 
pyema with bronchial fistula. The others, like the cases in the present series, 
were incidental findings at roentgenological cxanrination . He considered that the 
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TABLE 1 


Summary of data on 4 solitary pulmonary tumors 


CAST NUMBER 

AGE 

RESIDENCE 

WEIGnT 

CHANGE 

DESCRimON or PUL“ 
MONARY TUMOR 

RIB ANOMALY 

OTHER 

rtNDINGS 

1 

WJW 
(figure 1) 

32 

New Jersey 

Gain of 20 
lbs. in 
three 
years 

Discrete spheroic 
shadow 2.2 cm 
in diameter in 
postero -central 
part of right 
lower lobe 

Bifid ante 
rior end- 
ing of 
right 
fourth 
rib 

None 

2 

LKHv 
(figures 2 
and 3) 

25 

Iowa 

Stationary 

Discrete circum- 
scribed shadow 
2.5 cm. in diam- 
eter, flattened 
in superior - in- 
ferior axis in 
postero-lateral 
part of right 
lower lobe 

None 

None 

3 

RBTC 
(figure 4) 

22 

Georgia 

Icoss of 7 
lbs. in 
two and 
one-half 
years 

Discrete spheroid 
shadow 2.0 cm. 
in diameter in 
postero-central 
part of right 
lower lobe 

Bifid ante- 
rior end- 
ing of 
right 
fourth 
rib 

None 

4 

CTR 
(figure S) 

25 

Virginia 

Gain of 22 
lbs. in 
three and 
one-half 
years 

Discrete spheroid 
shadow 3.5 cm. 
in diameter in 
postero-medial 
part of right 
lower lobe 

Left cervi- 
cal rib 

None 


most important radiological characteristic was a smooth, round or ovoid shadow 
vnthout evidence of calcification or bone erosion. Additional e\ddence included 
attaclunent to the trachea or a bronchus. In some of his cases, due to a shift in 
the liquid or air composition of the contents, the mass showed changes in shape 
or opacity which would be unUkely in a solid tumor. These cases revealed no 
constant location or association with anomalies of bones. 

The X-ray films of the present group of cases have been shown to a munber of 
radiologists and physicians interested in diseases of the chest. Opinions as to 


Fig. 1. (Top) Case 1 
Fig. 2. (Centre left) Case 2 
Fig. 3. (Centre right) Case 2 
Fig. 4. (Lower left) Case 3 
Fig. 5. (Lower right) Case 4 
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the nature of the tumors include bronchial cyst, pleural cyst, leiomyoma, semi- 
noma and chondroma. The first diagnosis was favored for the first 3 cases. 

Although the data presented are scanty, several reasons justify the presenta- 
tion of these tumors. Their occurrence in a routine mass survej’’ of apparently 
healthy men is comparatively high. Thej’’ show a remarkable similaritj'- of 
location, all being in the posterior part of the right lower lung, with 3 out of 4 
centrallj'^ placed. The}-- have an extraordinary coincidence vith rib anomalies. 
Statistical calculation of this association shows that it is extremely improbable 
as a chance event. It seems, therefore, most likely that the lesions in the lungs, 
like those in the bones, are of congenital origin. 

SUMMARY 

Four solitaiy spheroid pulmonary tumors, discovered in asymptomatic young 
men during the course of a mass radiographic survey of over 77,000 soldiers in 
the U. S. Army Air Forces in TEurope, are reported. All the lesions were in the 
posterior portion of the right lower lobe. Three of the 4 were associated until 
congenital anomalies of the rib. They are considered to be bronchial cj^sts of 
congenital origin. 


SUMARIO 

Descrfbense cuatro tumores pulmonares esferoideos solitaries descubiertos 
en jdvenes asintomaticos mientras se hacia una encuesta radiografica en masa 
de mas de 77,000 soldados de las Fuerzas de A^^aci6n del Ej4rcito de E. U. A. 
en Europa. Todas las lesiones radicaban en la porcidn posterior del Idbulo 
inferior derecho, y 3 de las 4 se asociaban con anomalias cong4nitas de las costil- 
las. Estos tumores se consideran corao quistes bronquiales de origen cong4nito. 
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BRONCHOLITHIASISi 
DANIEL W. ZAHN* 

The symptom complex of broncholithiasis has received increasing attention in 
recent years. Until 1941 Anderson and MacKay (1) noted that only 26 cases 
had been reported in the English literature. Since that time, single cases have 
been reported by Evans and Cooper (2) and Rubinstein (3). Van Ordstrand, 
Moore and Harris (4) reported 2 cases, as did Zweifel (5), Tinney and Moersch 
(6) collected 28 cases from the files of the Mayo Clinic and Eox and Clerf (7) 
have recently described 10 additional cases of broncholithiasis. 

The majority of patients seek medical attention because of { 1 ) sjTnptoms in- 
dicating bronchial obstruction, (S) the onset of hemoptysis and (5) the expecto- 
ration of calculi. In the first group the symptoms of cough, purulent expecto- 
ration, fever and chills lead to roentgenographic investigation which often 
reveals a collapsed lobe, nonspecific pneumonitis, suppurative pneumonia or lung 
abscess. A total of 71 cases of broncholithiasis has been reported in the 
h'terature. Of this number, 45 (63 per cent) have exhibited evidences of bron- 
chial obstruction clinically and radiograpically. It is interestiug to note that, 
in 18 (40 per cent) of these latter cases, the pneumonitis cleared rapidly following 
the e.xpectoration or bronchoscopic removal of the stone. In 2 instances the 
clinical and roentgenographic picture simulated bronchogenic carcinoma so 
closely that exploratorj'- thoracotomy was performed (1, 8). 

In many instances the bronchoscopist may be able to see the calculus pro- 
truding into the bronchial lumen. Indeed, in recent years bronchoscopy has been 
the principal method of diagnosis of this entity. 

In the second group, hemoptysis may occur alone or may be associated with 
evidence of bronchial obstruction. In the 71 cases cited above, hemoptysis 
occurred in 50 (70 per c6nt) instances. In most of these cases it was associated 
with evidence of bronchial obstruction. Where hemoptysis is the only symptom 
the further investigation of the case usually includes bronchoscopy at which time 
the etiological agent, namely, bronchial calculus, is detected. 

In the third group, the history of expectoration of calculi is often sufficient to 
make the diagnosis but corroborative evidence may be gained by bronchoscopy. 
Thus, 35 (49 per cent) of the above 71 cases gave a definite history of expecto- 
ration of calculi and in 29 of these the diagnosis was made by the history of stone- 
spitting alone. 


CASE REPOET 

A 31 year old medical olEcer wus perfectly well until the end of 19-14 at which time he noted 
the onset of a mild, nonproductive cough. In Febniarj', 1915, he suffered .a febrile illness 
cliaracterized b}' malaise, fewr and increased cough productive of small amounts of 

‘From the Medical Service, Tuberculosis Section, Fitzsimons General Hospital, Denver, 
Colorado. 

^Captain, M.C., A.U.S. 
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purulent sputum. At this time the officer examined his own sputum and noted manj^ 
acid-fast bacilli on direct smear. On tlie following da}-- the sputum was again ijositive on 
direct smear hut thei-eiifter daily sputti c.xaminations were negative. During that week, 
his fever ranged from 100° to 102° F.; however, duihig the following two weeks he ran an 
afternoon temperature of 99.4° F. X-ray examination of the chest at this time was in- 
terpreted as normal. 

Although still performing full duty, he continued to feel poorly and in May, 1945 he 
noted that he had lost 14 lbs. in weight during the preceding three months. At tliis time 



Fig. 1. Chest X-ray film of January 13, 1944, which shows calcifications at right hilar 
region. 

Fig. 2. Chest X-ray film of October 30, 1945, which reveals diminished number of calci- 
fications at right hilar area as compared with figure 1. 


he again suffered a febrile illness similar to the previous episode and characterized by fever, 
malaise and mild cough productive of a small amount of purulent sputum. An X-ray 
film of the chest was again interpreted as normal. Sputum examination, performed by 
the laboratoiy, was negative on smear. A guinea pig inoculated with tliis sputum was 
autopsied at the end of eight weeks. Examination showed lesions in the liver, lungs and 
right inguinal lymph nodes from wliich acid-fast bacilli were isolated. 

He was hospitalized in June, 1945 and an ex-tensive work-up was performed. Blood 
count, urinalysis and erythrocyte sedimentation rate were normal. Chest X-ray films, 
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including oblique views, werc considercd normal. Agglutination tests for t 3 i)hoid, 
))aratypboid and undulant fever were negative. Bronclioscopj" was j)erformed at this 
time and no abnormalities were noted. Five sputa and three gastric washings were 
negative for tubercle bacilli on culture. 

He was transferred to Fitzsimons General Hospital on September 16, 1945 for further 
studj'. His comjrlaints were those of a mild cough jiroductive of 4 to 8 cc. mucopurulent 
sputum dailj' and occasional dull substernal pain with cough. ^Mieezing was denied. 
Phj’sical examination was within normal limits. Blood count, urinalj'sis and eiythrocj’te 
sedimentation rate were again normal. Three twentj'-four-hour sputum concentrates 
were negative but thereafter two gastric washings and two sputa were positive on culture. 
A coccidioidin skin test 1:100 wa.s negati\c, but a tuberculin skin test emplojing first 
strength PPD (0.000,02 mg.) elicited a two-plus response. Bronchoscop 3 ' was again 
negative and car, nose and threat examination with sjjecial emjrhasis on the nasoj)har 3 'nx 
was negative. 

At this time the patient was questioned more closeh' and he recalled that between 
Febiuaiy and August, 1945 he had exirectorated about eight small, ston 3 '-hard gre 3 ish- 
white pieces of material var 3 ing in diameter from 2 to 5 mm. There was no pain, 
wheezing or hemopt 3 >’sis during or following the exqrectoration of these stones. Unfor- 
tunatel 3 q none of these broncholiths were saved for pathological stud 3 \ 

ReHeAv of serial X-ra 3 ' films from 1941 to the present time revealed the presence of a 
cluster of calcifications just below the right hilum in all films threugli 1944 (figure 1). 
The X-ra 3 ' films of 1945 show a definite decrease in the number of calcifications in this 
area (figure 2). 

The diagnosis in this case was based on ( 1 ) a definite history of exqrectoration of bion- 
choliths, ( 2 ) the disappearance of calcified lesions as seen on serial X-ra 3 ’ films and (S) 
sputum positive for tubercle bacilli on smear and culture. 

DISCUSSION 

Considering the frequenc}^ of calcification in tuberculosis, it is rather surprising 
to note the low reported incidence of broncholithiasis. In over 5,000 cases of 
pulmonary tuberculosis observed b 3 ’' Stivelman (9) onl}^ one instance of broncho- 
lithiasis was noted. The experience at this Hospital has been similar. In over 
4,000 cases of pulmonaiy tuberculosis, admitted to this institution in 1945, the 
case reported here represents the onl}’^ instance of broncholithiasis. 

The above case demonstrates in unequivocal fashion the potential danger's 
inlierent in the so-called healed primar 3 ^ complex. It has been a much debated 
question as to whether calcified tuberculous lesions ma}^ harbor viable tubercle 
bacilli. Dejerene (10) in 1884 considered that a complete^'' calcified lesion was 
non-infective. Griffith (11) obsenred that tuberculous lesions of long duration 
rarel}’’, if ever, contain tubercle bacilli. Feldman and Baggenstoss (12) emplo 3 '’ed 
both culture and animal inoculation in 68 cases in which deaths were due to 
causes other than tuberculosis. The mateiial was obtained from Ghon tubercles 
and hilar l 3 Tnph nodes. Positive results were obtained in onty one out of the 6S 
cases. They concluded that the lesions of the healed primary complex seldom 
contain viable tubercle bacilli and that, accordingl 3 ’’, endogenous reinfection is 
unlikely to occur from such lesions. 

Oonversel}’' Pinner (13) pointed out in a discussion of the above contribution 



BnON'CnOIilTHlASlS 


421 


(12) that active tuberculous lesions vere not an infrequent finding in the lymph 
drainage between hilum and venous angle in the presence of completely calcified 
or ossified primarj' complexes. From these foci, he contended, reinfection may 
occur in the presence of completely healed primarj' complexes. The majority of 
investigators appear to agree with Pinner’s conclusions. Rabinowitsch (14), 
using the guinea pig inoculation technique, studied the infccti\dty of calcified 
IjTnph nodes in 4 adults. In each instance positive results were obtained. 
Schmitz (15) similarly obtained positive results in 13 out of 28 cases. Opie 
and Aronson (IG) found that., in 30 per cent of cases in which material from ap- 
parcntlj’ healed lesions in the lungs and Ij'mph nodes was injected into guinea 
pigs, tubercle bacilli could be demonstrated. Robertson (17), basing his results 
on morphological data, concluded that tuberculoxis lesions which have apparently 
he.alcd maj' become clinically active after varj'ing intcrv'als of time. 

Ghon (IS) and Calmette (19) both believed that in the majority of cases the 
healing of a primarj' complex is incomplete and that viable tubercle bacilli can be 
demonstrated bj' guinea pig inoculation. 

It is a striking feature of the case reported here that despite the presence of a 
positive sputum for almost a j'ear, there has been no demonstrable evidence of 
endogenous reinfection (parenchj'mal involvement). This cannot be attributed 
to the small number of bacilli since several sputa were positive on direct smear. 
It must be concluded that this failure of the organism to produce demonstrable 
lesions is due to (I) high resistance of the host and/or (2) low virulence of the 
organism. Proof of the latter is in part afforded by the fact that the guinea pig 
inoculated with the patient’s sputum, although exhibiting tuberculous lesions, 
did not die at the end of eight weeks. 

The present case is unique in that it represents the onlj' reported instance of 
broncholithiasis with positive sputum and no eA'idence of parenchymal involve- 
ment. The sequence of events probably stemmed from tuberculous involvement 
of the tracheobronchial and bronchopulmonarj' nodes as a result of a primary 
infection. Tliese nodes in the process of healing became calcified. It is likely, 
however, that the nodes retained a caseous core in which were embedded viable 
tubercle bacilli. During this healing process the capsule of the node became 
adherent to the bronchus. At some later date an exacerbation of the specific 
periadenitis occurred which slowly involved the wall of the bronchus. Per- 
foration of the bronchus then followed and was associated with the extrusion of 
the caseous core of the adjacent node into the bronchial lumen. • The fact that 
the sputum remained positive over a period of almost a year suggests actual 
involvement of the bronchus itself by direct extension of the disease process: 
in other words, a condition aldn to a tuberculous ulcer of the bronchus had 
developed. 

In the ordinary case of tuberculous endobronchitis treatment is directed toward 
the feeding lesion, which in almost all instances is situated in the lung paren- 
chyma. In this case, however, the situation is comparable to that of an isolated 
tuberculous endobronchitis without a demonstrable parenchymal lesion. Fur- 
thermore, the bronchoscopist v as unable to see the lesion on two occasions 
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thereby rendering impossible any form of topical therapy (for example with silver 
nitrate) which still has a large number of supporters. Although specific therapy 
cannot be based on the observations of previous workers a rationale may be de- 
vised using the broad principles from which present-day tuberculosis therapy 
has been evolved. 

In his recent appraisal of strict bed-rest in the treatment of minimal tuber- 
culosis, Bray (20) introduced the argument that, since endobronchial tubercu- 
losis shows a natural tendency to heal and since the bronchi must move with 
respiration, it follows that strict rest is not essential for the healing of a tubercu- 
lous lesion. Myerson (21) has amply demonstrated this natural tendency for 
endobronchial tuberculosis to heal; certainly, this tendency can be greatly en- 
hanced by the one form of therapy which over and over again has proved its 
worth, namely, rest. It cannot be denied that the bronchi undergo alterations 
in calibre and length during respiration but obviously these movements are at a 
minimum when the patient is on strict bed-rest. Therefore, it would seem that 
the best form of therapy in a case such as this would be to enhance this natural 
tendency for the endobronchial lesion to heal by the well recognized advantages 
of bed-rest. 


SUMMAKT 

1. A patient with broncholithiasis with positive sputum and no demonstrable 
parenchymal lesion is reported; a discussion of the pathogenesis is presented. 

2. The literature is reviewed with particular reference to the symptomatology 
of this condition. 

3. The potential danger of the so-called healed primary complex is discussed. 

SUMARIO 

1. Describese im caso de broncolitiasis con esputo positive y sin lesidn paren- 
quimatosa aparente, discuti4ndose la patogenia. 

2. Rep^ase la literatura con referenda particular a la semiologia de este 
estado. 

3. Disefitese el peligro potencial que entrana el llamado complejo primario 
cicatrizado. 


REFERENCES 

(1) Anderson, W. S., and MacKat, J. B.: Broncholithiasis, Dis. of Chest, 1944, 10, 427. 

(2) Evans, D. T. R., and Cooper, R. S.: A case of broncholithiasis, St. Barth. Hosp. J., 

War Ed., 1942, 4, 33. 

(3) Rubinstein, P.: Neumonolitiasis, broncolitiasis, Semana med., 1944, 61, 1031. 

(4) Van Obdstrand, H. S., Moore, P. M., and Harris, H. E.: Cleveland Clin. Quart., 

1942, 9, 36. 

(5) ZvEiFED, E.: tlber zwei Falle von Broncholithiasis; Zur Differentialdiagnose der 

Bronchospirochaetosis Castellani, Schweiz, med. Wchnschr., 1944, 74, 833. 

(6) Tinnet, W. S., and Moersch, H. S.: Broncholithiasis, S. Clin. North America, 1944, 

S4, 830. 

(7) Fox, J. R., AND Cderf, L. H.: Broncholithiasis; Report of 10 cases, Ann. Int. Med., 

1945, S3, 955. 


BEONCHOUTHIASIS 


423 


(8) Mters, D. W.: Broncliolithiasis, Dis. of Chest, 1940, 6, 269. 

(9) SnvEiiMAN, B. B.: Broncholithiasis, Am. Rev. Tuberc., 1928, 18, 431. 

(10) Dejehene, J.; Rechereche, du bacille de Koch dans la tuberculose calcifee, Compt. 

rend. Soc. de biol., 1884, 36, 500. 

(11) Griffith, A. S.: Types of tubercle bacilli in human tuberculosis, J. Path. & Bact., 

1929, 32, 813. 

(12) Feldman, W. H., and Baggenstoss, A. H.: Residual infectivity of the primary com- 

plex of tuberculosis. Am. J. Path., 1938, H, 473. 

(13) Pinner, M.: Discussion of paper by Feldman and Baggenstoss, Am. J. Path., 1938, 

14, 673. 

(14) Rabin owiTSCH, L.: Zur Frage latenter Tuberkelbacillen, Berl. klin. Wchnschr., 

• 1907,44,35. 

(15) ScHiHTZ, E. : Experimentelle Untersuchungen uber die Virulenz latenter tuberkuloser 

Herde beim Mensohen, Rind, und Schwein, Frankfurt, Ztschr. f. Path., 1909, 
S,88. 

(16) Opie, E. L., and Aronson, J. D.: Tubercle bacilli in latent tuberculous lesions and in 

lung tissue without tuberculous lesions. Arch. Path., 1927, 4, 1- 

(17) Robertson, H. E.; The persistence of tuberculous infections. Am. J. Path., 1933, 

9, 711. 

(18) Ghon, a. : The primary complex in human tuberculosis and its significance. Am. Rev. 

Tuberc., 1923, 7, 314. 

(19) Calmette, A.; Tubercle Bacillus Infection and Tuberculosis in Man and Animals, 

Williams & Wilkins Co., Baltimore, 1923, p. 119. 

(20) Brat, H. A.: Strict bed rest in pulmonary tuberculosis: An appraisal, Am. Rev. 

Tuberc., 1945, B2, 483. 

(21) Myerson, M. C.; Tuberculosis of trachea and bronchus, J. A. M. A., 1941, 116, 1611. 



EDITORIAL 


Case-Finding in Tuberculosis 

With the advent of new tools for the detection of pulmonar}’' lesions has come 
a great surge of interest in case-fiinding in tuberculosis. The photofluorograph 
has pro^dded a fairty accurate method of examining the lungs for evidence of this 
disease. The rapidity vith which such e.xaminations can be made, with little 
inconvenience to those examined, has resulted in large numbers being surveyed. 
Plans for even more extensive suiweys ai'e being developed. It is now possible 
to think in terms of examining the whole population in a period of not too many 
years. 

Such plans aie very good but it would seem wise to bear in mind that whole- 
sale X-ray examination of the population is not the complete answer to the tuber- 
culosis problem. 

Without going into detail, almost everjmne who has given the matter' any 
study agrees that mass survej’^s will result in finding cases early and that this is 
desirable for ob'cious reasons. However, it must not be lost sight of that just 
finding evidence of a lesion in the lung by X-raj- examination is but the beginning 
of the program. Is the technique emplojmd adequate? Is the roentgenogram 
or fluorogram sufficient^ clear to make a satisfactorj' interpretation possible? 
Next is accuracy of the interpretation; has it been made by an interpreter whose 
training and experience mil mimize the possibility of error? 

Granted that the technique and the interpretation are well done, there is tJie 
problem of explaining to the person whose examination has revealed possible 
trouble the nature of the situation sufficient! well to enhst his cooperation. 
Persuading liim to submit to further examination and the following of medical 
admce as to treatment, if it is found necessar3’-, is very difficult. In most instances 
the person has mllinglj" submitted to examination, belierag himself to be quite 
well and anyone who even suggests the contrar3" just cannot be light. There aie, 
of course, some instances where the person immediate^ jumps to the conclusion 
that he is much sicker than he really is, but these are few compared wth those 
who find it hard to believe there is anything wrong. To deal with this part of 
the program requires the patient understanding of the physician and nurse. 
Such interviewing may be done bj’’ persons of other experience or training, but 
preferably by a professionally trained person. Even under the best of conditions 
it is frequently disheartening to note how man}’' of the early cases uncovered by 
survej’^s are lost entirel}' or great dela5>- is experienced in getting their cooperation. 

Not the least of the problems presented in pro\iding for the proper follow-up 
is concerned vith the facilities available for the treatment of the cases which ma}’’ 
be found. It is conceivable that a demonstration in case-finding might be con- 
ducted in an area where adequate facilities do not e.'dst, for the purpose of point- 
ing out this inadequacj' and thereby stimulating the responsible agencies to 
provide proper facilities as promptly as possible. Even though hospital or 
sanatorium beds maj" not be aA-ailable, a program for utilizing beds in general 
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AMERICAN TRUDEAU SOCIETY^ 

Report of the Committee on Clinic Procedure 

Dr. Herbert R. Edwards, Chairman 
Dr. R. Alec Bro%\Ti Dr. Robert L. Mantz 

Dr. Edward Kupka Dr. Paul P. McCain 

Dr. Paul S. Phelps 

A meeting of the Committee was held at Gulfport, Missisappi, on October 
15 through October 17, 1945, in connection with a conference of Southern State 
Tuberculosis Clinic Directors and Sanatoria Superintendents. As the above 
conference was sponsored b}'' this Committee, it offered an unusual opportunity 
for our members to see at first hand some of the clinic problems pertinent to the 
South, and particularly in rural areas. 

All members of the Committee were present, and, in addition, an invitation 
was extended to Dr. H. E. Hilleboe of the United States Public Health Serwce. 
Due to other pressing commitments, he was unable to attend, but assigned Dr. 
Weber in his place. The Committee was anxious to make available to the 
Public Health Service its proposed manual so that there might be as nearly 
as possible a unanimity of opinion on basic philosophies. 

The United States Public Health Ser\dce had carefully reviewed the manual 
and offered a number of constructive suggestions that have been incorporated in 
the present draft. It is ob%dous, however, that, as our experience broadens in 
this field, there ndll be a need for periodic rension in the future. If possible, 
such revision should have the backing of the Society and the United States Pub- 
lic Health Service to promote as nearly a unified approach to procedure and 
practice in all communities as possible. 

At the aforementioned meeting, the original draft of the various chaptei's of 
the proposed chest clinic manual was reviewed in detail, and a decision reached 
on controversial points. The Committee authorized the Chairman to arrange 
for the services of Mr. Basil, architect, to sketch floor plans of at least tjTpical 
clinic arrangements that might be used as a basis for planning in the field. 
These drawings have been secured and a new chapter on clinic space has been 
added to the manual. 

As each member of the Committee drafted different chapters of the new 
manual, there was need for editorial reAusion of the entire material to conform to 
a uniform style. This has been accomplished bj"^ Miss Conklin of the N. T. A. 
staff, in collaboration with the Chairman of the Committee. 

It was the request of the Committee that, after the aforementioned revision, 
the manual again be submitted to members of the Committee for final approval. 

^ All of the oominittee reports published in this section were presented at the 41st annual 
meeting of the American Trudeau Society, Buffalo, New York, June 11, 1946. 
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There may be minor changes necessary following this review, but the proposed 
re%nsion is essentially finished and ready for presentation to the Executive Com- 
mittee. 


Report of the Committee on Coexistent Syphilis and Tuberculosis 

’ Dr. Hjnnan I. Spector, Chairman 
Dr. Henry D. Chadu'ick Dr. Charles R. Smith 

The Committee on Coexistent Syphilis and Tuberculosis has not been active 
during the past two j’ears. The Committee started off with an ambitious pro- 
gram which, because of the war, it was unable to carry out. As will be recalled, 
one of the major objectives of the Committee was to determine the effect of the 
arsenicals, when used in either small or large doses, on active tuberculosis. 
With the discovery of penicillin and its effectiveness in the treatment of syphilis, 
the need for the study of tlie effectiveness of the arsenicals on the tuberculous 
patient ceases. Furthermore, since reports seem to indicate that penicillin is 
not only generally harmless to the tuberculous patient but is even distinctly 
helpful to those tuberculous persons whose disease is complicated by mixed 
infection empyema and bronchiectasis, penicillin, therefore, becomes the drug 
of choice in the two coexistent diseases. 

In view of the fact that a Committee on Medical Research and one on Therapy 
are now active ndth the American Trudeau Society, it is our opinion that the 
Committee on Coe^dstent Syphilis and Tuberculosis should be discontinued and 
its remaioing unsolved problems be transferred to one of the committees men- 
tioned above. 

A few examples of the minor unsolved problems remaining are: Does a positive 
serological test in the course of active pulmonary tuberculosis mean coexistent 
syphilis? Can the toxemia of tuberculosis give a false positive reaction? Does 
syphilis predispose to tuberculosis? It is the belief of the Committee that these 
problems can be considered by either of the committees mentioned above. 


Report of the Committee on Cooperation with the American Board 
of Internal Medicine 

Dr. J. Bums Amberson, Chairman 
Dr. John B. Barnwell Dr. Sidney J. Shipman 

Dr. Lewis J. Moorman Dr. Julius L. Wilson 

The Committee has continued its cooperation in an advisory capacity. This 
is sometimes misunderstood, and some physicians have been under the im- 
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pression that our Advisory Committee in the Subspecialty of Tuberculosis has 
authority to nominate candidates for examinations. 

The proper procedure is for candidates to address their inquhies and applica- 
tions to be admitted to the examinations to Dr. William A. Werrell, Assistant 
Secretary-Treasurer, American Board of Internal Medicine, 1 West Main 
Street, Madison 3, Wisconsin. After action has been taken by the American 
Board of Internal Medicine, the subcommittee may be consulted for adduce 
regarding the candidate’s qualifications in the field of the subspecialty. 

It may be well to repeat also that candidates are not admitted to the e.x- 
amination in the subspecialty until they have passed the examinations in in- 
ternal medicine. 


Report of the Committee on Evaluation of Laboratory Procedures 

Dr. C. Eugene Woodruff, Chairmati 
Dr. David Crombie Dr. J. Stanley Woolley 

Dr. Edgar Medlar Mr. William Steenken 

THE CULTURING OF SPECIMENS SUSPECTED OP CONTAINHNG TUBERCLE BACILLI 

To-day the establishment in many commimities of routine tuberculin testing 
of school children, high school and college students, and the mass X-rajdng of 
industrial and office workers has brought to light hundreds of cases of suspected 
tuberculosis. To establish the diagnoas with finality, it is necessary that the 
persons found by X-ray examination to have lesions should have their sputum 
and, in some cases, their fasting gastric content examined for tubercle bacilli. 
It is a known fact that a direct smear examination, in which the most sus- 
picious sputum particles are picked, or in which a specimen has even been con- 
centrated for smear, does not always suffice for prolong or disproving the pres- 
ence of tubercle bacilli. In the future, therefore, cultures of specimens should 
be made oftener. There are three basic requirements for the culture of a given 
specimen. 

1: The specimen should be collected in a container that has been properly 
prepared. 

2: Preparation of the specimen for culture must be adequate. 

S: A proper culture medium for the isolation of tubercle bacilli must be em- 
ployed. 

With regard to the first requirement, it goes without saying that the sputum 
container (a wide-mouth glass bottle) must be completely “burned out” with 
sodium dichromate-sulphuric acid cleaning solution to insure the removal 
of any acid-fast matter that may adhere from previous use. Following tliis 
procedure the bottles must be thoroughly washed to remove any traces of the 
cleaning solution. 
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PREPARATION OF THE SPECIMEN FOR CULTURE 

To obtain adequate digestion of sputum with either dilute alkali or dilute 
acid, forceful agitation of the specimen is necessary. As will be mentioned 
later, both the addition of a detergent to sodium hydroxide and the use of ^ 
Clorox have been recommended to secure digestion of the protein in sputum 
specimens. Such techniques are not applicable to specimens to be cultured, 
however, since most of the tubercle bacilli are killed by the di'astic digesting 
agents. In using a mild digesting agent, then, the forceful agitation of the 
specimen becomes the key point of the procedure. 

The adaptation of paint conditioning machines for use in the shaking of 
sputum specimens was suggested in 1942.- Originally the one gallon capacity 
macliine was recommended, the gallon container being arranged to accommodate 
10 indi^ddual sputum bottles. More recently it has been found that a shaking 
machine similar in type, bdt of one quart capacity, can be utilized. Labora- 
tories in wliich such paint conditioning macliine^ are in use for sputum prepara- 
tion find them indispensable. 

In some laboratories ordinary sliaking machines, such as those employed in the 
Kalm test, are found useful for homogenizing sputum specimens. In using this 
type of machine it is necessary that the sputum and sodium hydroxide mixture 
be in a bottle sufficiently large to allow the contents to slop about. The or- 
dinary vide-mouth 4 oz. round bottle is adequate for most specimens. It 
should not be filled more than two-tliirds full. The rack of the shaking machine 
should have a cross-rod wliich can he clamped against the bottles. 

The Committee on Evaluation of Laboratory Procedures has voted to recom- 
mend more wide-spread adoption of shaking machines for the homogenization 
of sputum for cultures in the belief that there will result not only a great saving 
in human time and effort, but also that the quality of work will be improved. 

CULTURE MEDIA 

The Committee is continuing its consideration of the best possible medium 
for laboratory use in isolating tubercle bacilli from clinical specimens. In view 
of the complex nature of this problem it is deemed inadvisable to make a final 
report at this time. However, the Committee can recommend the following 
simple medium as being very effective w'hen used in the isolation of tubercle 
bacilli — more effective than many of the media with complex formulae presently 
in wide-spread laboratory use. 

Egg-yolk-'potato Medium 
Formula 


Egg-yolk ■ 300 ml. 

Potato-water (8 per cent glycerine) 300 ml. 


(a) The potato water is made by grating 100 g. of pared potato into 500 ml. of 8 vol. per 


= W. Steenken, Jr. and M. M. Smith: J. Lab. & Clin. Med., 1942, 57, 1. 
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cent glycerine-water and autoclaving (in a 2-liter flask) for tliirty minutes at 15 lbs. 
Cool to 50° C. and decant the 300 ml. necessary for the formula. 

(6) Egg-yolk: Fresh hens' eggs are carefully cleaned with wet gauze, rinsed in alcohol 
and flamed. The egg-wliite and yolks are separated in the manner used in a kitchen. 
(As much as 20 per cent of the egg-wliite may be left without deleterious effect on the 
medium.) 

(c) The 300 ml. of egg-yolk is poured into the 300 ml. of potato-water and to this is 
added 12 cc. of either 1 per cent lacmoid solution or 1 per cent malacliite green solution.* 
The former dye will giAT a blue medium, the latter a green medium. Ail ingredients are 
thoroughly mixed, filtered through sterile gauze and tubed. 

(d) In a slanted position the medium is coagulated and sterilized by a single one-hour 
stay in an inspissator heated to 90° C. The tubes are incubated for fort 5 '-eight hours; 
contaminations are rare if sterile teclmique is maintained throughout the procedure. 

An egg-yolk-potato medium prepared as indicated above will be definitely 
acid in reaction, rvith a pH in the neighborhood of 6.5. Tliis is important. It 
has frequently been taken for granted that, since the tubercle bacillus can be 
made to grow" on either an acid or an alkaline medium, the matter of pH is im- 
material. "While the adaptability of ilf. tuherciilosis to media varying widely 
in pH is well established, the fact remains that this bacillus has an optimum pH 
for growdh just as any other microorganism has. This range is between 6.2 
and 6.5. Many of the media now widely used in tuberculosis Avork Amry in reac- 
tion from pH 7.0 to 7.4. 

EVALUATING MEDIA FOR THE ISOLATION OP TUBERCLE B.ACILLI 

With the increased emphasis placed on the culturing of specimens for tubercle 
bacilli in both sanatorium and public health laboratories, the importance of a 
culture medium Avhich Avill afford optimum conditions for growdh of the bacillus 
is eAudent. Excellent media for this purpose are aA^ailable at the present time, 
but feAv people Avould maintain that no improArement can be made, particularly 
as neAv synthetic groAvth adjuA^ants may soon be aA^ailable. HcAA-’ever, any neAV 
medium Avill have to be tested against the media noAV in use, so it wmuld seem 
an opportune time to describe the methods used in eA’-aluating such media. 

(a) Test with stock cultures: The first step in comparing media should be the 
planting of each type of medium Avith suspensions containing minute amounts of 
tubercle bacilli such as 10~®, 10~®, 10"^ and 10”® mg. per cc. The suspensions 
are prepared as folloAA"s: GroAvth from solid or fluid medium is triturated in an 
agate mortar Avith a minimum amount of physiological salt solution until a 
homogeneous paste is formed. This is taken up in 10 cc. of saline and centri- 
fuged at loAv speed for two minutes to remoAm gross clumps of organisms. 

To standardize the resultant suspension an aliquot portion of suspension is 
removed to a weighed AA^atch glass, evaporated OArer a w"ater bath, and dried to 
constant w"eight. With alloAA’-ance for the salt content, the AA^eight of bacilli per 
cc. in the remainder of the suspension can then be calculated. This method is' 

* The dye solution, whether lacmoid or malachite green is used, should bo made up in 
SO per cent alcohol. 
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more accurate than the common practice of partially drj-ing the organisms by 
pressure between layers of filter paper. 

One cc. of each dilution should bo used for planting 10 tubes of each medium. 
The tubes should be examined at weekly intervals to determine the time when 
growth first appears on each medium. Also record should be kept of the total 
colony count ns well as the total number of tubes which support growth. 

(&) Tests xciih clinical specimens: The above technique, carefully applied, 
will make possible a gross estimate of the relative merits of the media. How- 
ever, since the media in question arc to be used in the isolation of tubercle bacilli 
from clinical specimens, the test with slock cultures should be considered as 
merely preliminarjx The crucial test of the media consists in planting them 
with statist icallj’’ significant numbers of sputum and gastric concentmtes, each 
clinical specimen being dinded as nearly equally as possible between the two or 
three tj^pes of media to be tested. The tubes are examined for time of appear- 
ance and total number of colonics as indicated above. 

SODIUM HYDROXIDE DETERGENT MIXTURES AND CLOROX 

In recent years several articles have appeared on the use of detergent sodium 
hydroxide mixtures and Clorox to promote the digestion of sputum and body 
exudates before concentrating such material for the demonstration of tubercle 
bacilli. The addition of tergitol to sodium hydroxide does enhance the action 
of the latter upon the sputum or tenacious material to be digested. Clorox 
likewise has marked digestmg properties which are even greater than the tergitol- 
sodium-hydro>dde mixture. 

In the light of our present knowledge it appears that any agent in this cate- 
goiy, added to sodium hydro>dde to increase action upon mucus or pus, must 
certainly intensify the action of the sodium hydroadc upon the tubercle bacillus. 
This effect is not so apparent in the case of sputum or e.xudates of liigh baciUaiy 
count, since organisms of atj^pical morpholog}^ or ones that stain poorly, can 
be overlooked without any noticeable change in the total bacillar}’’ count; but 
in material vith few bacilli it becomes verj' noticeable, especiallj’’ in specimens 
where the organisms can be demonstmted only after prolonged search. The 
same can be said about the use of Clorox as a digesting agent. 

Since the demonstration of unmistakable tubercle bacilli is the determining 
factor in the diagnosis of tuberculosis, it -u'ould seem best, at least for the present, 
to use digesting agents in iveak concentrations, preferably 2 or 3 per cent sodium 
hydroxide, and to use a mechanical shaker to facilitate digestion. Clorox or 
sodium hj'^dro.xide tergitol mixtures should be used only when the materials to 
be examined cannot be digested by ordinary means, that is, uith 2 or 3 per cent 
sodium hydroxide, or 3 or 4 per cent sulphuric acid, or hydrochloric acid, plus 
good mechanical agitation. The latter cannot be overemphasized since it mini- 
mizes drastic chemical treatment and prolonged contact of the tubercle bacilli 
with the digesting agent. 

Specimens treated with Clorox or sodium-hydroxide-tergitol cannot be used 
for culture or animal inoculation because most of the tubercle bacilli are killed 
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by such treatment. It is true, however, that some of the organisms sur\uve, 
and the only sure method of killing all the tubercle bacilli is by autocla%Tng the 
specimens in their containers as they are received, at 15 lbs, pressm-e for half 
an hour. 


Report of the Medical Advisory Committee on Health Education 

Dr. Charles P. Cake, Chairman 
Dr. Kh'b}^ S. Hewlett, Jr. Dr. B. Thomas IMchlahon 

The Medical Advisory Committee on Health Education of the American 
Trudeau Society has the pleasure to report that, since the beginning of the sendee 
of the present Committee, it has re\dewed the manuscripts of the following 
proposed publications and releases of the National Tuberculosis Association: 

1. The anniversar}' leaflet entitled Roentgen. 

2. The pamplilet. After the X-ray — TF/wf? 

3. The monng picture scenario. This Is TB. 

.4. The 1940 educational insert, Just Suppose. 

5. Revision of the pamphlet. Everybody's Doing It. 

G. Rerision of the pamplilet. Steps to Safety. 

7. The monograph on surgery in tuberculosis by Drs. Overholt and Wilson. 

8. The leaflet entitled Chest Surgery in Tuberculosis. 

9. The revision of the pamphlet, What You Should Know about Tuberculosis. 

10. The book of biographical sketches. The Long Adventure. 

11. The pamphlet. Congratulations! You’ve Had a Chest X-ray. 

12. Audience Guide for the new Visual Aids Unit. 

The Committee was also pleased to receive the endorsement by the Executive 
Committee of the American Trudeau Societj'’ of its policy in regard to the hand- 
ling of signed manuscripts which the National Tuberculosis Association proposed 
to publish. 

The Committee also ndshes to express its pleasure in hardng the opportunity 
to serve the Health Education Department of the National Tuberculosis Associa- 
tion and especially wishes to thank Dr. Charles E. Lyght for the consideration 
which he has shown. 


Report of the Committee on Medical Infonnation 

Dr. James C. “Walsh, Chairman 
Dr. J. Emerson Dailey Dr. Sydney Jacobs 

Dr. Cole B. Gibson ■ Dr. Lewis J. Moorman 

Dr. John H. Skavlem 
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The folloR’ing is a report of the Committee on Medical Information of the 
American Trudeau Society for the year ending June 1, 1946. 

The activities of the Committee have been limited to securing articles by 
members of the medical profession for use in the monthly Btjeletin of the 
National Tuberculosis Association. Follovung is a list of the articles obtained 
for publication during the year: 

X-ray Survey Simj^ified — Ezra Bridge, M.D. 

Txiberculom in German Prison Camps — Col. Esmond R. Long, M.D. 
Tuheradosis Search in Hospitals— . H. Oatway, Jr., M.D. 

Three-Way Aid to Vets — W. H. Hickerson, M.D. 

1946 

Txiberculosis Proiblexn in Louisiana — Julius L. Wilson, M.D. 

Tuberculosis Control in British CohimMa — ^W. H. Hatfield, M.D. 

Txiberculosis in Indmiry — B. L. Vosburgh, M.D. 

Postgraduate Education — ^Maurice Campagna, M.D. 

Anti-Tuhcrculosis Campaign in Mexico — ^I. C. Villegas, M.D. 

In regard to the future, the Chairman feels that a Committee on Medical 
Information should be continued. Consideration might be given to extending 
its acthdties. The director of Public Relations of the National Tuberculosis 
Association occasionally needs assistance and adnee on medical questions. 
This Committee could act in an advisory capacity on public relations. 


Report of the Committee on Medical Program 

Dr. Henr}’- Stuart Willis, Chairman 
Dr. Howard W. Bosworth Dr. Max Pinner 

Dr. H. Corwin Hinshaw Dr. James Walsh 

The Committee on Medical Program met in November of last year. The 
general policy, as outlined at that meeting, was to try to feature as broad a 
coverage as was compatible vdth the time allotted and men available. It was 
hoped that some aspects of surgery, rehabilitation, clinical problems, therapy, 
especially chemotherapy, could be covered and, also, that we could learn some- 
tlimg from the war experience on air-bome infection. The further development 
of the program has taken place through extensive correspondence. 

Since the Committee’s meeting a few suggestions and comments have come 
m. An important one has concerned the gradual change that has taken place 
in the Clinical-Roentgenological Conference. As originally conceived, this con- 
ference was a very informal meeting to which men would bring their puzzles, 
but only those to which the final answer had been found, namely, only those in 
which opemtion, biopsy or other laboratory or postmortem examination had 
given ansv'er. These cases have been submitted in some detail with case Ids- 
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tones, all of which have been submitted at the conference in mimeograph form. 
Since there seems to be a desire on the part of some members to revert to the old 
type, it is the thought of the Program Committee that this question should be 
discussed at the conference this year and a majoritj' opinion expressed. 


Report of the Membership Committee 

Dr. Ernest S. Mariette, Chairman 
Dr. Grover C. Bellinger Dr. Alton S. Pope 

The Membership Committee wishes to report that during the past year the 
Society has increased its membership by 309 new members, or from 2,322 to 
2,631. It is expected that the membership nnll reach the 3,000 mark by the end 
of the year 1916. 

One other item of interest is the election to honorary membership in the Soci- 
ety of Dr. Frederick G. No\'y, Professor Emeritus of Bacteriologj', University of 
Michigan. 


Report of the Committee on Pan-American Relations 

Dr. Henry C. Sweany, Chairman 
Dr. John Alexander Dr. Fernando D. Gomez 

Dr. Jose I. Baldo Dr. Esmond R. Long 

Dr. Kendall Emerson Dr. Hector Orrego Puelma 

Dr. Max Pinner 

After an indifferent beginning, the Committee on Pan-American Relations 
has made substantial progress. The language and transportation difficulties 
of former times and the uncertainties due to the war and its aftermath have 
been overcome or are taldng on less significance. Furthermore, the material 
gains have been greatly augmented by the spirit of good-will already in existence. 

A most significant factor in the development of desired relations has been the 
wholehearted cooperation on the part of the leaders of the antituberculosis 
w’ork throughout Latin America, more particularly of ULAST (Unidn Latino 
Americana de Sociedades deTiriologia). ThroughDr.FemandoGomez,Secretary 
of ULAST (and also a member of our Committee) the Trudeau Societs’’ has been 
furnished ndth a list of the leading Latin American thoracic specialists that 
“barring any involuntary error represents the most distinguished specialists 
of Latin America.” 

The Trudeau Society has created a special category designated as “Corre- 
sponding Members.” The names submitted were of two classes, nameb’', non- 
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mmbers and tliose already members of lihe Trudeau Society. To tbe non- 
members we dispatched a letter inviting the men to join, and at the same time 
we listed advantages and prhileges of the new class of members. 

To compensate partially for the high exchange rates prevalent in many of the 
Latin American countries, a significant reduction in cost has been made by the 
American Trudeau Society and the National Tuberculosis Association for the 
Corresponding Members. The advantages include, in addition to the special 
memberdiip prmleges, a reduction of the total cost to $5.00 per year. For this 
fee the member will receive the American Review oe Tdbercueosis, the 
National Tuberculosis Association Bulletin, the New's Letter, and all other 
special features accorded regular members. Special membership certificates 
will be presented to each Corresponding Member. ’ 

Those already regular members of the American Trudeau Society are given 
the privilege of becoming Corresponding Members or, if they choose, remaining 
as regular members. Up to the present time, letters have gone out to 26 regular 
members and 80 non-members. Dr, Gomez feels assured that ultimately there 
will be about 150 in all who will qualify as Corresponding Members. 

It is now confidently expected that the combined efforts mentioned will be 
productive of extensive, pleasant, beneficial and lasting intergroup relations. 
The soundness of this prediction has support from the interest shown and 
attendance at the Havana meetmg of the ULAST and also the various inter- 
national meetings of the last few years between our countrj’- and Mexico. 


Report of the Committee on Postgraduate Medical Education 


Dr. Paul P. McCain. Chairman 


Dr. James D. Adamson 
Dr. J. Bums Amberson 
Dr. Chesley Bush 
Dr. Frank A. Craig 


Dr. Victor Johnson 
Dr. Esmond R. Long 
Dr. James J. Waring 
Dr. Roy A. Wolford 


There has been no meetmg of tbe Committee during the present fiscal year. 

At the request of Dr. H. E. Hilleboe, Director of Tuberculosis Control of the 
U. S. Public Health Sendee, the various members of our Committee made sug- 
gestions for the training of medical officers in tuberculosis control and also 
made a critical review of the com'ses outlined by Dr. Hilleboe. We have also 
kept in touch vdth the Committee on Medical Education and Hospitals of the 
American Medical Association with special reference to the placement and train- 
ing of returning veterans interested in tuberculosis and diseases of the chest. 
The Committee was greatly disappointed to learn that, of 21,000 questionnaires 
sent to physicians in the Service, only 15 expressed the desire to get training 
m tuberculosis and only 30 in diseases of the chest. The Chairman and Dr. 
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Guild had a conference wth Dr. Victor Johnson, Executive Secretary' of the 
Council on hicdical Education and Hospitals, last fall, and it is gratif 3 'ing that 
Dr. Johnson has been made a member of this Committee. 

On the suggestion of Dr. Kendall Emerson and Dr. John Alexander, our Com- 
mittee undertook to sponsor therapeutic conferences in the northeast and 
the south somewhat on the plan of the Pembine Conferences held the last three 
years b.v the sanatorium ph 5 'sicians of Wisconsin, hlinnesota and ^Michigan under 
the chairmanship of Dr. Jolm D. Steele. On account of the shortage of staff 
members in most of the sanatoria, liowever, postponement of these conferences 
was deemed ad\usablc. 

The Committee would like to call attention to a most worth while post- 
graduate education in chest diseases for a limited number of pln’sicians in Louisi- 
ana which is prodded bj' the Louisiana Tuberculosis Association in cooperation 
with the official health agencies and the two medical schools in New Orleans. 
A six weeks course is pronded, during which time the ph 3 ’’sicians are paid at the 
rate of $300 per month. .^\fter the 3 ' finish the course thc 3 ' Anil be paid $75 per 
month for rendering part-time sendee in conducting clinics, the offices for which 
are to be pronded and equipped b 3 ’- local tuberculosis associations. 


Report of the Committee on Rehabilitation 

Dr. N. Stanley Lincoln, Chairmaii 
Dr. Benjamin L. Brock Dr. Ernest S. hlariette 

Dr. Charles F. Ta 5 ’-lor 

One meeting of the Committee was held at Chicago on Januar 3 ’- 23, 1946. 
The action taken was: 

1: To recommend to the Committee on Revision of Diagnostic Standards 
that provision be made in the discharge classification of patients to designate 
said patient’s need for and ability to participate in a rehabilitation program. 
Four specific suggestions were made. 

S: To recommend to the Council of the American Trudeau Societ 3 ’- that the 
Committee on Rehabilitation be made a joint one with the National Tubercu- 
losis Association and that the membership be enlarged to include representatives 
of the Tuberculosis Control Division of the TJ. S. Public Health Ser\dce, the 
Veterans’ Administration, and the Federal Office of Vocational Rehabilitation. 

The Chan-man had the honor of meeting in Wasliington on March 4, 5 and 6 
with other workers interested in the rehabilitation of the tuberculous. This 
conference was called jointly by the National Tuberculosis Association, the XJ. S. 
Public Health Service, and the Office of Vocational Rehabilitation and was the 
most practical and produetKe of an 3 ’- attended. The edited minutes are not 
available as this report is submitted but the following is a prelimiQar 3 '- statement 
of general conclusions: 
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1 : The Tnininnim hospital Of sanatorium rehabilitation team should consist 
of a physician, an institutional nurse, a public health nurse, a medical social 
worker, an occupational therapist and a rehabilitation counsellor. The avail- 
ability in tile tuberculosis hospital or sanatorium of adequate teachers for 
secondary and high school subjects is assumed. The activities carried on in the 
hospital or sanatorium cannot usually exceed those regarded as “pre-vocational 
training.” 

2 : The U. S. Public Health Service, the National Tuberculosis Association 
and the Federal Office of Vocational Rehabilitation mil jointly provide a team 
to study, during the next twelve months, various rehabilitation programs in 
operation in continental United States. The object will be to determine (7) 
what is actually being done, { 2 ) the philosopliies behind these programs, and (S) 
the characteristics of the outstanding programs. 

3 : On the basis of the studies mentioned above, the National Tuberculosis 
Association, the U. S. Public Health Service and the Office of Vocational Re- 
habilitation together hope to be able to set up four rehabilitation programs in 
tuberculosis hospitals or sanatoria in selected sections of the country on a 
demonstration basis. These demonstrations, if achieved, are to be so located 
and manned that they ivill be available for study by a large group of institution 
and other interested personnel. 

The Chairman had the honor to represent the American Trudeau Society 
at the annual meeting of the National Council on Rehabilitation. The central 
topic was the creation of rehabilitation centres for the severely handicapped. 
This would seem to have little if any application to the rehabilitation of the tuber- 
culous patient at the present time. 

The Chairman has not discussed mth the Committee members the following 
subjects but believes they should be recorded in the hope that they may be help- 
ful suggestions to future Committees. 

1 : The Committee has been severely handicapped by lack of specific Imowledge 
of what rehabilitation activities were carried on in our sanatoria and hospitals. 
It would seem desirable that the American Trudeau Society and the National 
Tuberculosis Association might jointly determine a simple method to acquire 
these data. 

2 : The need of sanatorium and hospital directors is additional monej’’ and 
personnel to carry on rehabilitation activities. The Federal government has 
pro-\nded some money but this is available locally only after enabling legislation 
on the part of individual states. The American Trudeau Society and National 
Tuberculosis Association might jointly consider ways and means to promote this 
enabling legislation if such activities properly come within the Association’s 
policies. 

3 : It appears that specific knowledge of the processes of rehabilitation is not 
wide-spread among ph 3 ’-sicians. Inadequate knowledge has engendered fear of a 
program because of the assumed high cost. Future committees might wish to 
undertake the preparation of a booklet of information on tins subject so that 
thought and planning could be brought to practical action. 
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Report of the Committee on Revision of Diagnostic Standards 


Dr. Ralph Horton, Chairman 


Dr. Howard W. Bosworth 
Dr. W. Edward Chamberlain 
Dr. Ismael Cosio Villegas 
Dr. Herman E. Hilleboe 
Dr. Paul P. hlcCain 


Dr. Edgar Medlar 
Dr. Hector Orrego Puelma 
Dr. Oscar A. Sander 
Dr. John D. Steele 
Dr. George J. Wherrett 


The Committee on Re\dsion of Diagnostic Standards, after conducting pre- 
liminary work by correspondence, met in St. Louis on December 7, 1945. 

It was their opinion that rather extensive re\nision of the 1940 edition of Diag- 
nostic Standards will be necessarj’^ to include the new knowledge which has 
accumulated since then. This applies particularlj’’ to the following sections: 
pathogenesis as regards primary’’ and reinfection phases, endobronchial tubercu- 
losis, and pleurisy vdth effusion; differential diagnosis to include coccidioidomy- 
cosis, histoplasmosis and Boeck’s sarcoidosis; case-finding and control to include 
a section on mass chest X-raj’’ sur\’’eys; rension of the classification and descrip- 
tive summary and clinical status to be modified in order that the Standards 
may lend themselves to the use of those interpreting clinic and survmy chest X-ray 
films; and the addition of a section on prognosis and rehabilitation. 

Other parts will be in need of less extensive reidsion, such as that on laboratory 
procedures to include sputum cultures and cultures of gastric wasliings, and the 
X-ray section to include some details regarding mass X-ray sun’^ej’S. 

Committee members were asked to be responsible for the preliminarj'^ re%dsion 
of various chapters. They were requested to collabomte in this work Vidth their 
colleagues and members of other American Trudeau Society committees. As 
preliminary re'vdsions of the various chapters are prepared, they are sent to the 
other Committee members for comment and criticism. When a complete 
preliminary rerdsion is worked out, a meeting of the Committee 'oill be held, 
at which time it is hoped that a tentative re\dsion can be agreed upon. The 
plan is to submit this to a representative group of American Trudeau Society 
members whose comments and suggestions may be considered at a latermeeting, 
follovdng which it is hoped that a final report can be made. 


Report of the Committee on Sanatorium Planning and Construction 

Dr. Hugh B. Campbell, Chairman 
Dr. Ralph Horton Dr. Rollin D. Thompson . 

Dr. Robert E. Plunkett Dr. Robert L. Yeager 

Dr. H. McLeod Riggins Mr. J. B. Basil, R.A. 

Miss Suzanne H. Harrison, R.iSr. 

At the meeting of the Executive Committee held on December 8 and 9, 1945, 
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the report of this Committee stated that a brochure had been completed and 
published with funds supplied by the National Tuberculosis Association. 

This publication, ^raply and artisticallj' assembled by an experienced hospital 
architect, contains illustrations showing a hospital-plot plan and floor layouts 
for an institution to pro^^de accommodations for 200 patients. 

Study has been given and suggestions otTcJud for floor area ‘requirements, 
relationsliip of units to provide cflicicncj' and economy in operation, and other 
aids for architectural planning. 

This part of the Committee’s assignment is completed. 

Though no Committee meetings have been held in the past several months, 
the second part of the program is progressing. The old manual on sanatorium 
construction published in 1939 is now being revised, Tilien complete, the 
rension will be much more comprehensive than the volume it supplants. 

j\Ir. Basil is analyzing the various units and subdivisions shown in the draw- 
ings referred to in the first part of this report. This analysis is being done in 
some detail, both in relation to departments and to the units which they contain. 

The Committee, through the mail, receives his memoranda for comment and 
criticism. Some months must elapse before all the facts can be properly assem- 
bled and correlated. For this purpose, it is hoped to have a meeting of the 
Committee either in the late summer or early fall. 


Report of the Committee on Therapy 

Dr. H. Corwin Hinshaw, Chairman 
Dr. John B. Barnwell Dr. ICrby S. Hewlett 

Dr. Robert G. Ferguson Dr. John D. Steele 

Dr. John N. Hayes Dr, Henry C. Sweany 

The Committee on Thempy assembled on but one occasion during the past 
fiscal year. The meeting was held in Rochester, Minnesota, on January 11 and 
12, 1946, for the purpose of reviewing the available information concerning 
streptomycin m the treatment of experimental and clinical tuberculosis. Dr. 
IQrby Hewlett was designated as chairman of the subcommittee constituted to 
prepare a report summarizing the material presented. This report is as follows; 

STREPTOilYCIN FOR TUBERCULOSIS 

E^ddence of the striking ability of streptomycin to suppress and at times to 
eradicate experimental tuberculosis in guinea pigs is already well known from 
published date. The marked discrepancy which may be expected to exist 
between results in experimental animals and results in human patients is equally 
well knovn from prenous experiences ndth other chemotherapeutic agents. To 
permit even a preliminary and tentative estimate of the potential value of strep- 
tomjnm in the treatment of tuberculosis in patients, therefore, a highly critical 
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review of available cases already treated \vith the drug was obviouslj'' neces 3 ar 3 \ 

At a meeting held in Rochester, hlinnesota, on January 11 and 12, 1946, an 
opportunity was given the Committee to make such a revieiv of all patients ndth 
tuberculosis treated vith streptomj’cin up to that time bj’’ the Ma 5 '-o Clinic 
group. The series reviewed consisted principally of several patients in each of 
the following classifications:- 

1: Tuberculosis of the genito-urinary tract; a series of cases with tuberculosis of the 
remaining kidney and other genito-urinary organs, who had at some previous date already 
had a neph^ectomJ^ 

S: Tuberculous adenitis and tuberculous sinuses of long standing, resistant to ordinary 
therapeutic attack. 

3: Tuberculosis of the skin. 

4: Generalized miliary tuberculosis vdth meningitis. 

5: Hematogenous and acute exudati\'e pulmonary tuberculosis. 

6: Chronic pulmonary tuberculosis -with recent acute bronchogenic spreads of disease. 
7: A small miscellaneous group (tuberculous pliaryngitis, laryngitis and endobronchial 
tuberculosis). 

A total of 63 cases were reviewed. 

In the light of the observed course of disease in these treated tuberculosis 
cases and in view of the reported experience with streptomycin in the treatment 
of other disease, the following tentative conclusions were reached: 

(!) Streptomycin has the requisite qualities for clinical use. Local and sys- 
temic to.xic effects have been relatively mild and may be due to impurities. 
Preliminary tests made %vith a small amoimt of chemically pure streptomycin . 
suggest that the drug itself is actually devoid of immediate local or systemic 
toxicit 3 ^ Much more extensive study of toxicity is needed, however, especially 
to better determine whether toxicity may result from long-term use of the drug 
in a chronic disease. The Committee is informed that such toxicity studies are 
now under way. 

(2) Preliminary laboratory and clinical investigations suggest that streptom}”-- 
cin ma 3 '' extend the range of chemotherapy to sevei’al types of infection -uith 
organisms resistant to penicillin and other agents. Since there is need for further 
clinical investigation in several fields, only a fraction of the total small supply 
of the drug is available for tuberculosis. 

(S) In the small series of several types of clinical tuberculosis reviewed, in no 
instance was streptom 5 ’-cin rapidly curative in the manner so commonl}'- observed 
in susceptible acute infections — pneumococcus pneumonia, for example — treated 
with penicillin. In no case was an established tuberculous infection completcb' 
eradicated. This limitation may eventually be accounted for by the inherent 
qualities of tuberculous disease, rather than by intrinsic deficiencies in the 
chemotherapeutic agent. It indicates to the Committee, however, the gre.at 
desirability of continuing laboratory research in the quest for an agent more 
effective against tuberculosis. 

(4) In the dosage and treatment schedules employed, streptomycin demon- 
strated only a questionable or limited effectiveness against chronic phases of 
pulmonary tuberculosis. Moreover, in several types of extrapulmonary tubcrcu- 
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losis a tendency was observed for lesions to relapse or for tubercle bacilli to 
reappear after treatment was stopped, even among patients whose response to 
streptomycin was favorable during treatment. 

(5) While the limitations of streptomj'cin on the basis of present evidence are 
thus apparent; the cumulative evddence from the patients reidewed suggests 
strongly that streptomycin is capable of influencing tlie course of certain types of 
tuberculous disease in a favorable manner and of exerting a suppressive effect 
upon previouslj’' progressive tuberculosis. "VWiile the favorable influence ob- 
served varied markedly in degree in different patients, improvement of some 
degi-ee in patients under treatment was remarkably consistent throughout the 
series. In several instances the rate of improvement was unusually rapid for 
tuberculosis. These facts, plus the ability of the drug to stem the tide and even 
to reverse the trend in a number of patients with disease previously shoum to be 
progressive, and of tj^es and bebaiuor generally recognized as carrying the most 
unfavorable prognosis, make it unlikely that the results observmd can all be 
attributed merety to natural processes of healing. 

(6) A number of patients sliowed a rate of improvement not strikingly faster 
than is often observed in similar cases with good resistance on an ordinary rest- 
regimen. In no case was a direct bactericidal effect demonstrated. This fact 
and the limitations indicated in items 3 and 4 above suggest that streptomycin, 
when effective, may act purely in a suppressive r61e against the tuberculous 
infection and as a deterrent to further progression of disease. The exact mecha- 
nisms involved, however, have not yet been demonstrated. 

(?) Experience with streptomycin to date is grossty inadequate yet to estab- 
lish optimum dosage, length of treatment and schedules of treatment. Pertinent 
to these considerations is the demonstration by Dr. Guj’’ Youmans of North- 
w^estem University that formerly drug sensitive tubercle bacilli have the quality 
of developing a resistance to streptomycin, often of high degree, when these 
organisms are tested in vitro folloudng e-xtensive treatment of the patient vdth 
the drug. 

The conclusions enumerated indicate the vast uncertainties which now exist 
regarding the place of streptom 5 ’-cm in tuberculosis therapy. The preliminary 
and tentative nature of the conclusions presented by the Committee must be 
repeatedly and strongly emphasized. The Committee is fully aware of the 
danger that errors in clinical judgment may lead us astray in judging the thera- 
peutic effects of any specific measure in a disease whose behaiuor is as unpre- 
dictable as that of tuberculosis. The danger of basing such judgment on a 
relatively small series of patients is apparent to anyone experienced in the field. 
Hence much more study and observation wll be required before streptomycin 
can gain recognition as an agent of establislied value against tuberculosis. The 
Committee believes, however, that preliminarj’- obsen^ations are sufficiently 
encouraging to justify further projects in clinical investigation of the drug when 
supplies permit. Such projects are, indeed, necessar 5 >- not only to define the 
posabilities and limitations of streptomycin therapy, but also to determine 
many furtiier details influencing optimum tlierapeutic effect. 

Our Committee is reliably informed that present plans for the allocation of 
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streptomycin are approximately these: All manufacturers are pooling their 
streptomycin output. This is being diverted to (a) various federal sernces 
including the Army, the Na^T^, the Veterans’ Administration and the U. S. 
Public Health Se^^^ce, and (6) civilian investigators. All chdlian supplies are 
being allocated through the Committee on Chemotherapeutics and Other Agents 
of the National Research Council under the chairmanship of Dr. Chester Keefer, 
65 East Newton Street, Boston 18, Massachusetts. The plan of this Committee, 
as now stated, is to use the limited supplies of streptomycin largety for investiga- 
tion in certain specified nontuberculous infections. The following statement 
has been made by Dr. Keefer’s committee regarding tuberculosis: 

"For the present only those cases wliich are now under treatment will be 
studied. A broader program for the study of tuberculosis is planned, but it 
cannot be expanded at the present time due to inadequate supplies of strepto- 
mycin. It is the hope of the Committee on Chemotherapeutics and Other Agents 
to explore this problem vath the Subcommittee on Tuberculosis of the National 
Research Council and the Research and Chemotherap}’’ Committee of the Na- 
tional Tuberculosis Association. The medical profession will be kept infoimed 
of the developments.” 

The Committee on Therapy of the A. T. S. has not ^mt been informed of the 
extent to which it will be consulted in the development of plans for further clinical 
investigation in tuberculosis. It is apparent, however, that the supply of 
streptomycin available for tuberculosis will be, at best, extremely small for many 
months to come. The cost of the drug is, at present, high. Hence, though based 
on admittedly inadequate evidence, the following suggestions are offered in the 
hope that they may lead to the most efficient and productive use of the small 
supplies w’hen these become available. 

(1) Present evidence indicates that streptomycin may best be regarded as a 
potentially useful adjunct to approved and time-tested therapeutic procedures 
in tuberculosis, but by no means as a substitute for them. Hence, under no 
condition should either rest-therapy, an indicated collapse therapeutic procedure, 
or such established measures as nephrectomy and spine fixation be postponed 
or rejected with the thought that streptomycin will eventuallj’’ become available 
and make such treatment unnecessary. 

(2) In the uniformly fatal forms of tuberculosis, generalized miliarj’' tubercu- 
losis and tuberculous meningitis, the ability of streptomycin to accomplish such 
phenomena as clearing of lesions according to X-raj' observations, resolution and 
encapsulation of pulmonarj’- foci histologically, elimination of bacilli from spinal 
fluid, etc., has constituted a strong link in the chain of e\udence for a specific 
suppressive action of the drug. In the several such patients reported to the 
Committee, however, none has actually made a clinical recovery . It is highly 
doubtful, therefore, whether use of the large quantities of drug necessarj' to 
hold such infections temporarily in check is justifiable until streptoraj'cin is 
more freely available. 

(S) Since present evudence suggests only questionable and limited influence 
upon the chronic phases of pulmonary tuberculosis, the drug should ob\’iously 
not be diverted in this early period of investigation to patients who are doing 
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reasonably well on other tjTies of therapy. Though certain types of chronic 
extrapulinonary disease appear to be favorablj'' influenced by streptomycin, 
many sucli patients will not have their chances for recovery seriously impaired 
by a few months’ delay. Treatment of such patients vrith streptomycin may, 
therefore, better be deferred until supplies arc more adequate. 

(-i) In the light of present evidence, the value of streptomycin as a potentially 
life saving measure seems most likely to be demonstrated in patients with pul- 
monarj' tuberculosis Avho have serious acute spreads of disease while under treat- 
ment, Also patients with acute ulcerating lesions of the tracheobronchial tree 
and larjmx and o.xtensions of tuberculosis which sometimes follow pulmonarj’- 
resection should constitute excellent subjects for streptomycin treatment. Such 
patients should, we tliink, receive priority in the allocation of streptom3Tin so 
long as the supplj’’ of the drug restricts treatment to onl}' a few cases. Preferen- 
tial selection for treatment is even more clearlj'- in order if the acute spread be to a 
contralateral lung during or following either an irreversible collapse procedure 
or pulmonarj’- resection. 

(5) To expedite more accurate determinations of the place of streptomjTm 
in tuberculosis thempj-, and to avoid the harm which can result from erroneous 
or premature judgment, the Committee considers it imperative that further 
investigation be carried on bj’- tuberculosis clinicians thoroughly familiar by 
e.xperience with the clinical course of tins disease in all its variable aspects. It 
is our strong recommendation, therefore, that supplies of streptomycin designated 
for tuberculosis be allocated first to such men, with preference to those attached 
to tuberculosis sanatoria and hospitals M'ell equipped to facilitate accurate 
evaluation studies. 

The Committee on Therapy obviousty has no control of publicity on strep- 
tom3>-cin appearing in the laj>- press. It can onty point out the serious harm 
that can result from such premature publicity by uninformed or incompletely 
informed writers, even when based on data from authorized investigators. The 
harmful effects of such publicity should be clear from pre\’ious experience vrith 
promin, promizole, diasone, etc. Editors can avoid a real disservice to both 
patients and public if such publicity is withheld until release is approved by 
responsible investigators and committees. 


Report of the Committee on Tuberculosis among Hospital Personnel 
Dr. Leopold Brahdjq Chairman 

Dr. Howard W. Bosworth Dr. William H. Oatway, Jr. 

Dr. Gordon M. Meade Dr. Berthold S. Poliak 

Dr. Robin C. Buerki Mr. F. Stanley Howe 

Mr. Moir P. Tanner 

PART I 

The accumulated eindence on occupational tuberculosis among emploj^ees 
in general hospitals makes it imperative that hospitals take effective action to 
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control the spread of this disease ndthin their own institutions. In many states 
the Workmen’s Compensation Laws make the emplojdng hospitals liable for 
medical costs and disability payments to their omi emplojmes who have the 
misfortune to acquire tuberculosis because of their work. This misfortune to 
the individual and the financial burden on hospitals are unnecessary' because 
most occupational tuberculosis is preventable, and the rest can be mitigated by 
discovery in the earliest stages. 

Not only may nurses and other personnel acquire the disease from patients 
who were admitted for some completely unrelated disease, but patients, espe- 
cially childi'en, may be infected by the personnel. 

The discovery of early pulmonary tuberculosis by X-ray examinations of 
groups of apparently^ healthy people has become part of public health functions 
everynvhere. Such mass survey^'s are the main weapons in the war to eliminate 
tuberculosis. Industry, schools, clubs, neighborhoods and whole towns have 
organized for X-ray case-finding. An ideal place and group for such a suiwey is 
in hospitals among the patients admitted for any reason. In addition to tlife 
necessity for protecting their own employees and their own patients, hospitals 
should institute case-finding among all admissions because tliis field of public 
health is properly a function of hospitals. It is an essential health ser^dce 
which a hospital can render its community better than any other agency'. The 
hospital should take its rightful place in public health actmties and should have 
financial support from public health funds in this field. 

Tuberculosis sanatoria have special standards for the health supe^^^sion of 
their personnel. This Committee recommends that all other institutions for the 
care of the sick now adopt a Minimiun Standard of Tuberculosis Control. 

1: All patients sliall have an X-ray film of the lungs on admission. For children, tubercu- 
lin testing may be used, and the negative reactors need not have chest X-ray fibns. 

2: All employees shall have an X-ray' of the chest on beginning employnnent and annually 
for four years. 

3: Among student nurses the X-ray' examination is to be more frequent and all students 
should be tuberculin-tested on enrollment and annually thereafter. 

This is a minimum standard for immediate adoption. After such control is functioning 
efficiently, case-finding among employees should be intensified by lengthening the time 
that annual X-ray films are required, by more frequent X-ray examinations, by wider 
use of and more frequent tuberculin testing. 

Patienhs found to have communicable tuberculosis must be isolated. The 
tested techniques for prevention of infection of others must be taught to the 
patient and to all persoimel in attendance. No opportunity should be missed to 
enlighten the patient on the benefit that he has received by the early discovery 
of a disease for which ho did not seek diagnosis. 

PART u 

Control of tuberculosis in hospitals has been under discussion by the American 
Hospital As.«!ociation for some time. The U. S. Public Health Service has had 
plans in this field ready for action with the advent of peace. The Amcric.an 
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Trudeau Society has investigated this problem and published reports for several 
years. 

In 1945 the Joint Committee of members of the American Trudeau Society 
and members of the American Hospital Association was appointed with the main 
objective of promoting cooperation among interested groups so that the plans 
of each one may be realized in actual accomplishment. 

In September, 1946 the IJ. S. Public Health Service and the American Hospital 
Association will initiate an active campaign to have all hospitals make case-find- 
ing among personnel and admissions a part of the regular hospital routine. 
Tliis null mark the first step in large scale accomplisliment of the Committee’s 
objective. The American Hospital Association in cooperation with the National 
Tuberculosis Association and the U. S. Public Health Service has developed a 
“kit” containing information on how to conduct mass radiography in hospitals. 
This kit consists of leaflets of educational literature for administrators and for 
the public. Other leaflets give instructions on the various problems confronting 
hospitals in doing this work. The American Hospital Association vfill distribute 
this kit among its members and perhaps to othei* hospitals that need the help 
to be derived from this collection of pamphlets. The U. S. Public Health Service 
will distribute this kit among health officers and roentgenologists. The National 
Tuberculosis Association vfiU distribute it to its state and local associations. 

The Committee believes that the distribution of this “kit” with accompanying 
letters vill produce maj or results in the campaign to have all hospitals do tubercu- 
losis case-finding on pei'sonnel and admissions. 

The Committee calls the attention of the Society to other important develop- 
ments which aHII aid in achieving the objectives of complete tnbercnlotis control 
in hospitals. 

Hospitals, a journal for administrators, vfill devote one issue entirely to 
tuberculosis in hospitals (probably the July or August number). Besides the 
questions mider consideration by this Committee, the number -will cover other 
tuberculosis problems facing hospital administrators. 

The U. S. Public Health Service has allocated funds to the States for tubercu- 
losis control. Part of these fimds will be available for long-term demonstrations 
of case-finding vithin large hospitals. 

The U. S. Public Health SerHce has produced an exhibit and a motion pictme 
on case-finding witliin hospitals. Both of these will be shown in all parts of the 
country. 

The Joint Committee strongN recommends the wide distribution of this “kit,” 
of the June issue of Hospitals and of the TJ. S. Public Health Service motion 
picture and exliibit. 

The Joint Committee commends the educational and financial aid program 
of the U. S. Public Health Service to encourage hospital participation in tubercu- 
losis control. 

This Committee calls for continuation of the individual and cooperative 
'activities of the American Hospital Association, of the H. S. Public Health 
Service, of the American Trudeau Society and of the National Tuberculosis 
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Association. It suggests that more local chapters of the National Tuberculosis 
Association participate financially or otherwise in assisting hospitals wth the 
routine case-finding programs. 

There are other health organizations which should take their place in this 
health endeavor, such as the iVmerican Medical Association, the American 
College of Surgeons, the jbncrican Public Health Association and the National 
Nursing Council. This Committee recommends that the National Tuberculosis 
Association request interested associations and their local chapters (1) to consider 
and to endorse the programs of the American Hospital Association and of the 
U. S. Public Health Service; (2) to develop their oum educational programs on 
hospital case-finding for those responsible for hospital procedures and also for 
the public; and (5) to find other effective waj's to assist in making tuberculosis 
case-finding part of the routine of all hospitals as soon as possible. 


Report of the Committee on Tuberculosis in Industry 


Dr. Leroy U. Gardner, Chairman 
Dr. Lloyd Hamlin Dr. Oscar A. Sander 

Dr. T. Lyle Hazlett Mr. B. E. ICuechle 

Dr. Herman E. Hilleboe Mr. C. D. Selby 

Dr. Ada Chree Reid Mr. William A. Doppler, Secretary 


The Committee on Tuberculosis in Industry reports that it held a meeting 
on November 13, 1945, at the Schenley Hotel in Pittsburgh, Pennsylvania. 
There were present: Drs. Gardner, Hamlin, Reid, Sander, ICiefer representing 
Dr. Hilleboe, Messrs. Kuechle and Doppler, Drs. Shepard, Selby and Hazlett, 
the other members of the Committee, were unable to attend the meeting. Pres- 
ent also, by special invitation, were: Colonel John N, Andrews, Officer in Charge 
of Postwar Planning, Selective Service System, Washington, D. C.; Dr. Harvey 
Bartle, Chairman, Committee on Standardization of Industrial Medical Exami- 
nations, American Medical Association, Chicago, Illinois; Dr. A. J. Lanza, 
Associate Director, Welfare Department, Metropolitan Life Insurance Com- 
pany, New York, New York; Richard Lutz, Personnel Director, Falk Corpora- 
tion, Milwaukee, Wisconsin. The National Tuberculosis Association staff 
was represented by Mrs. Julie E. hliale, R. N. and Mr. Holland Hudson. 

In addition to the annual meeting the Committee has been operating by mail 
throughout the whole year. 


1. TUBERCULOSIS AIU> INDUSTRIAL EMPLOYMENT 

The main topic of discussion at the annual meeting was the manuscript on 
Txtberculosis and Industrial Employment prepared for the Committee by Dr. 
Oscar A. Sander. The manuscript was read completely and discussed sentence 
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by sentence and at times, word for word, until entire agreement on all points 
was reached. 

Upon motion, it was voted to ask the Executive Committee of the 
American Trudeau Society to advise the National Tuberculosis Asso- 
ciation to publish the monograph in its present revised form and to 
give this code of fair employment standards extensive field trial. It 
was also suggested that after publication it be made available to all 
members of the American Trudeau Society. 

Meanwhile, the Executive Committee has read the manuscript and offered sug- 
gestions which were carefully considered by the author and your Chairman. 
Mr. Doppler reports that the manuscript is now at the printer. 

2. TUBERCULOSIS, INDUSTRIAL NURSING AND MASS RADIOGRAPHY 

The Industrial Service of the National Tuberculosis Association asked the 
members of our Committee to read a manuscript entitled Tuberculosis, Industrial 
Nursing and Mass Radiography prepared by Mrs. Julie E. Miale, R. N. and 
sponsored by a committee of the National Organization of Public Health Nurs- 
ing. We have been told by the author that this Committee’s suggestions and 
advice have been most helpful. 

The manual was completed in January, 1946, and 6,000 copies have been 
distributed since that date. A second edition is now in preparation, 

3. INDUSTRY, TUBERCULOSIS, SILICOSIS AND COMPENSATION — ^A SYMPOSIUM 

Ti\'elve authors have contributed to this symposium: 

Wm. P. Shepard — Tuberculosis and War Industry 

Herman E. Hilleboe and David M. Gould — Conquest of Tuberculosis in Industry 
C. D. Selby — The Attitude of Industry toward X-ray Examinations of the Chest 
Ada Chree Reid — Control of Tiibercidosis in an Industrial Group 
L. E. Hamlin — Review of Silicosis for the Industrial Hygienist and Medical Prac- 
titioner 

Oscar A. Sander — The Respiratory Hazards of Electric Arc Welding 
Leroy U. Gardner — Elements of Diagnosis and Prognosis in Pneumoconiosis 
P. J. Bamberger — Management of the Silicotic Patient 

A. J. Lanza — Aluminum Therapy in the Prevention and Treatment of Silicosis 
George W. Wright — Medical Aspects of Compensation for Partial Disability from 

Silicosis 

Leopold Bmhdy — Occupational Diseases — The Physician and the Law 

B. E. Iviiechle — Occupational Disease Liahilitics — Financial and Humanitarian 

Due to unforeseen difficulties in delivery of paper stock and tie-up in the 
bindcrj', the publication originally scheduled for distribution January 15, 1946, 
will not be arailable before the end of hlay. 

The Committee has had occasion to be of help to National Tuberculosis 
Association services on several problems by expressing opinions and giiung 
counsel. These problems included follow-up procedures, reports to industrial 
physicians of X-ray survey findings, pamphlets in preparation and so forth. 
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In concluding this report, the Committee mshes to point out that tuberculosis 
control in industry is onlj’- part of the larger picture of industrial health and 
that, whenever possible and practical, assistance should be given to bring general 
health services to plants, particulaidj’' the small ones which cannot afford full- 
er part-time phi’^sicians and nurses. 

It is thought desirable that tuberculosis associations exercise leadership in 
this field because experience has shown that interest aroused by chest surveys 
usually leads to requests for more extended health ser\dces. 


Report of the Committee on Tuberculosis in Mental Hospitals 

Dr. Robert E. Plunkett, Chairman 
Dr. Harold S. Hatch Dr. Cedric Northrup 

Dr. Edward Kupka Dr. Maxim Poliak 

PREAMBLE 

Available information indicates that tuberculosis among patients in mental 
hospitals presents a problem of serious proportions from the standpoint of mor- 
bidity, mortality, public health and economics. The problem reaches far bej’^ond 
the walls of the institution and directly affects the famil}' and community of each 
employee and patient. 

In order that the size of this problem maj’’ be accuratelj* defined and that 
appropriate action may be taken for its solution, it is recommended that each 
state: 

1: Establish a service, preferably witliin the framework of existing agencies or depart- 
ments, together Mth the assignment of competent staffs, to direct a program for the 
control of tuberculosis in mental hj'’giene institutions on a state-wide basis. Because 
of the communicable nature of the disease and the likelihood of spread outside of the 
institution, the state health department should assume an important place in the 
promotion, organization, and possibly in the administration of the control program. 
2: Obtain a current appraisal of the prevalence of tuberculosis in each institution by: 

(a) X-raying all patients 

(b) X-raying all employees 

S: Prowde for the segregation of all actwe or probably active tuberculosis patients as 
soon as possible. In more populous states, consideration might be given to the con- 
centration of tuberculosis patients in one or more institutions, depending on the size 
and geographical distribution of the problem. 

4: Establish in the institutions caring for the tuberculous a medical and nursing seiadce 
commensurate nrith modern public health and medical practice. Utilize the medical 
and nursing staffs of the special tuberculosis centres, whenever such exist, as consultants 
or administrators of the entire tuberculosis control program. 

6: Provide for the X-raying of all patients on admission and for preemployment X-ray- 
ing of all applicants for work. 

6: Re-X-ray periodically all patients and all employees. 
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7: In order to provide for the necessarj’’ follow-up examinations of families of patients 

as well as of patients on parole or discharged from mental hospitals, complete case 

reporting to the appropriate health department should be established and maintained. 

DETAILED REPORT 

Available information indicates that tuberculosis among patients in mental 
hygiene hospitals presents a problem of serious proportions from the standpoint 
of mortality, morbidity, public health and economics. 

Tuberculosis morlaliiy: In New York State, in 1940, the average death rate 
from tuberculosis in institutions for mental diseases and mental defects was 
approximately twelve times that of the population as a whole. The annual 
average death rate in these institutions for the three j’^ears 1937-1939 ranged 
from approximately 100 per 100,000 in one institution to 1,500 per 100,000 in 
another. The annual average tuberculosis death rate in all the institutions 
during these tliree years was 618 per 100,000 as compared vith 51 per 100,000 
for New York State as a whole. Comparable mortality rates prevail in other 
states. For example, the death rate per 100,000 among inmates of mental 
hygiene institutions in Massachusetts for 1943 was 529, Michigan 460, Wiscon- 
sin 357, and Minnesota 789. Information from the State of Washington gives 
a rate of 1,027. 

Number of persons in menial hygiene hospitals: The population in mental hy- 
giene hospitals in the United States in 1942, according to the 1945 report of the 
Bureau of Census, was 497,938. Eighty-seven per cent of the patients are cared 
for in state-ovmed hospitals, and the balance are distributed among veterans’ 
or county and city hospitals, as well as private institutions. (See table 1 at 
end of this report.) 

It is interesting to note that according to the same report the hospitalization 
rates in state mental hospitals, although averaging 330.5 patients hospitalized 
per 100,000 population, show a wide range from a low of 04.4 in Wisconsin to a 
high of 589.3 in New York. The State of Washington reports a hospitalization 
rate of 910.4. These figures do not necessarily represent a difference in tlie 
prevalence of mental disease in the various states, but rather serve as a numerical 
index of facilities maintained by the states and do not include patients cared for 
in county, city or other institutions. 

Nxtmbcr of mental defectives: The total population of the institutions for mental 
defectives and epileptics at the end of 1912 was 114,804. This does not repre- 
sent the total number of mental defectives and epileptics, inasmuch as in some 
states these patients are cared for in hospitals for mental diseases. (Sec table 2 
at end of this report.) 

Estimated morbidity: Information from many sources indicates that the preva- 
lejicc of tuberculosis among the mentally ill is many times that in the general 
population. The experience of the New York State Department of Health Is 
presented as being fairly representative of the problem throughout the countrj*. 
Alore tlum four years ago, this Department, in conjimction with the State 
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Department of I^Iental Hygiene, inaugurated a program of tuberculosis control 
in 2G state institutions for patients M*ith mental diseases, mental defectives 
and epileptics. The initial step in this program was the X-rajdng of all patients 
and employees of these institutions. Two 4x5" photofluorographic units have 
been used, all questionable cases being re-X-rayed on 14x17" celluloid films. A 
total of 73,658 patients in hospitals for patients wtih mental disease were X-rayed, 
among whom 4,133, or 5.G per cent, were diagnosed as having active or probably 
active pulmonary tuberculosis. iVn additional 3,9G4, or 5.4 per cent, showed 
\ X-ray e^'idence of apparentlj’’ healed pulmonar}' tuberculosis. 

In the schools for mental defectives, including the colony for epileptics, 15,400 
patients were X-raj’ed, of whom 377, or 2.4 per cent, had active or probably 
active tuberculosis and 268, or 1.7 per cent, had apparenth’' healed tuberculosis. 

A total of 17,447 employees of these institutions Avere X-rayed, of whom 
180, or 1.0 per cent, were found with acthm or probably active tuberculosis, and 
473, or 2.7 per cent, were found vith apparentl}’’ he.aled tuberculosis. 

Other investigators haA'e reported results similar to those obtained in Hew 
York State. It seems reasonable to estimate that, on the basis of the preralence 
rate of 5.6 per cent among patients in public mental hospitals, at the end of 1942 
there were 24,223 cases of active or probably active pulmonarj’’ tuberculosis 
among the patients in public mental hospitals throughout the countr}'-, and an 
additional 5.4 per cent, or 23,358 patients, with apparently healed tuberculosis. 
Among patients in institutions for mental defectives and epileptics, the number 
of cases of active or probably active tuberculosis may be estimated at 2,757, 
and the number with apparently healed lesions at 1,953. Thus, there probably 
is a total of more than 27,000 cases of active or probably 'active tuberculosis 
in all hospitals, and an additional 25,000 cases of apparentl}’^ healed tuberculosis. 

THE EXTENT OF H/VZ.ARD 

The importance of the disease is, however, not limited to the patients them- 
selves. The high prevalence of the disease among the patients presents a hazard 
to the health of the employees in these institutions. The results of the survey 
in New York State showed a definite correlation between the preA'alence of active 
or probably active tuberculosis among the patients and that among employees, 
since, in general, more tuberculosis was found among employees in institutions 
where the prevalence among patients was higher than among employees in 
institutions where the prevalence of the disease was low. 

The presence of tuberculosis among employees also creates a community 
health problem. The family, household members and other intimate contacts 
are exposed to the risk of infection and possibly of disease. Consequent!}’’, the 
chain of infection is extended beyond the environment of the institutions. 

Those patients whose mental condition has improved sufficiently to permit 
their parole or discharge to their homes, even though their pulmonary lesions are 
not completely arrested, are potential sources of infection to their families and 
other contacts in the communities to wliich they return. 
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ECONO^aC ASPECTS 

It is generally recognized that poverty and tubcixulosis are frequently asso- 
ciated. The economic burden, as a result of the development of tuberculosis 
in a member of the family, is beyond the abilitj’^ of all but a verj’’ small percentage 
of families to cnrrj\ Therefore, the economic burden to families of mental pa- 
tients who may bo paroled or discharged to their homes, cannot be ignored in 
appraising the significance of this problem. 

Furthermore, in those states where tuberculosis among employees has been 
declared compensable, the financial aspect increases the importance of tubercu- 
losis in these institutions. In New York State, for example, for the first five 
years after tuberculosis was declared compensable, the total cost of compensa- 
tion for this disease among 144 employees of state mental institutions was over 
$1,304,000. The effect of the tuberculosis control program, including the pre- 
cmplo\-mcnt X-ray examination of all prospective employees, is shown by the 
decrease in the number of compensation claims paid because of the development 
of tuberculosis, in the following table: 


Dcparlmcnl of Menial Hygiene 
Tuberculosis cases awarded compensation 


Fmci 

7/1/35 to G/30/3G 
7/1/3G to G/30/37 
7/1/37 to G/30/38 
7/1/38 to 6/30/39 
7/1/39 to 6/30/40 
7/1/40 to 6/30/41 
7/1/41 to 6/30/42 
7/1/42 to 3/31/43 
4/1/43 to 3/31/44 
4/1/44 to 3/31/45 


Number 
oj casts 

. 5 
. 22 
. 30 
. 41 
. 46 
. 49 
. 76 
. 31 
. 27 
. 12 


SUGGESTED CONTROL PROGILVM 

The establishment, vdthout delay, of a service in each state in which such a 
service is not now available, should provide for: 

1: The chest X-rajing of: 

(a) All patients in mental hygiene hospitals and institutions for mental defec- 
tives or epileptics. 

(b) New admissions to these institutions. 

(c) Patients before discharge or parole from these institutions. 

(d) All employees of these institutions. 

(e) Applicants for emplojunent and the elimination of all applicants showing 
evidence of presumably active tuberculosis. 

2: The segregation of all patients with active or possibly active tuberculosis. If the 
size of the problem is sufficiently large, the establishment of one or more tuberculosis 
centres at existing mental institutions. Tliis may require the construction of new 
buildings or the adaptation by renovation or remodeling of existing buildings. 
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3: The institution of a communicable disease technique in the tuberculosis wards bj*^ 
physicians, nurses and attendants. 

4: Clinical appraisal and therapy for tuberculosis patients. 

o: Annual X-ray reexamination of all patients in all institutions, at least until more 
knowledge becomes available regarding the rate of development of tuberculosis 
in the various groups of patients. 

<7: X-ray reexamination every six months of all craploj-ees and every three months of 
employees on tuberculosis wards or services, 

7: The follow-up examinations of paroled or discharged patients and their contacts by 
local health departments. 

S: Establislunent of a system of records wliich will provide necessary cliriical, epi- 
demiological and statistical data. 

The service should include complete bacteriological, clinical and pathological 
laborator}’’ facilities; adequate X'ra 3 ’' equipment; and clinical and statistical 
and clerical personnel necessary for modern medical and surgical practice and 
research. In other words, the ser\dce should, with minor exceptions, aim to 
meet the standards of tuberculosis hospitals as prescribed by the American 
Trudeau Society. 

The medical personnel engaged to carry on these services should have special 
training in tuberculosis and other diseases of the lungs. Wlien qualified special- 
ists are not available, training opportunities for such should be provided. In 
addition to being responsible for the study and treatment of patients in the 
tuberculosis centres, these physicians should participate in the periodic resurvej’’s 
of patients and emploirees in the institutions not designated as tuberculosis 
centres. Moreover, they should act as consultants in problems associated nith 
all pulmonary diseases and other forms of tuberculosis. 

In order to provide a satisfactorj' and safe nursing service, it would be necessarj’’ 
to employ nurses, at least for the key positions, who possess the appropriate 
educational and experience qualifications. 

ORGANIZATION 

In planning its administrative program, each state should make a careful 
appraisal of existing facilities dealing ivith tuberculosis control. Whenever 
feasible, the available facilities of the state departments of health, state or local 
tuberculosis hospitals, state or local tuberculosis clinics, other official agencies 
engaged in tuberculosis control, or state or local tuberculosis associations should 
be used either direetty as participants in the program, or as consultants. 

Regardless of what may be the administrative organization, it is essential, 
particularly in states in wliich the problem is relatively large, to have a phj’'sician 
emplqyed in the appropriate department and on a state-nride level to be desig- 
nated as director of tuberculosis sendees or some similar title. 
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TABLE 1 

Resident patients at end of the year 1942 in hospitals for permanent care of psychiatric patients, 
and estimated number of cases of pulmonary tuberculosis* in State Hospitals, in the 
United States, geographic divisions, and in each State 



KESIDENI PATIENTS AT ENO OF VEAE 





United States 

New England 

Maine 

New Hampshire 

Vermont 

Massachusetts. . 
Rhode Island. . . 
Connecticut 


Middle Atlantic 136,492 120,629 

New York 80,616 75,913 

New Jersey 

Pennsylvania 

East North Central — 

Ohio I 21,85311 19,750 

Indiana 

Illinois 

Michigan 

Wisconsin 


West North Central . 

Minnesota 

Iowa 

Missouri 

North Dakota 

South Dakota .... 

Nebraska 

Kansas 

South Atlantic 

Delaware 

Maryland 

Dist. of Columbia, 

Virginia 

West Virginia 

North Carolina. . . 
South Carolina . . . 

Georgia 

Florida 


KATE** 

(state 

ESTIMATED CASES OP 
PULMONARY TUBER- 
CULOSIS IN STATE 
HOSPITALS* 

TAES) 

Clinically 
Signi&cant 
(5.6 per 
cent) 

Apparent- 
ly Healed 
(5.4 per 
cent) 

330.5 

24,223 

23,358 

469.0 

2,201 

2,122 

318.8 

146 

141 

484.8 

129 

124 

308.8 

59 

57 

543.0 

1,294 

1,248 

382.9 

154 

149 

422.3 

419 

404 

450.2 

6,755 

6,514 

589.3 

4,251 

4,099 

262.1 

619 

597 

347.1 

1,885 

1,818 

295.3 

4,459 

4,299 

284.9 

1,106 

1,067 

262.2 

510 

492 

394.8 

1,753 

1,691 

316.7 

977 

942 

64.4 

112 

108 

300.8 

2,177 

2,100 

396.4 

590 

569 

269.5 

366 

353 

238.0 

495 

478 

343.5 

112 

108 

272.5 

89 

86 

350.7 

243 

234 

291.9 

282 

271 

298.2 

3,013 

2,906 

437.1 

67 

65 

370.6 

398 

384 

793.9 

367 

354 

340.5 

533 

514 

213.4 

220 

212 

216.9 

420 

405 

250.6 

265 

256 

265.0 

454 

438 

260.0 

288 

277 
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TABLE 1 — Concluded 


DIVISIONS AND STATES 

RESIDENT PATIENTS AT END OP YEAE 

lATE** 

(STATE 

nospj- 

TALS) 

ESTtUATED CASES OT 
POIMONAEY TOEEE- 
CULOSIS IN STATE 

hospitals* 

Total 

State 

Bospitab 

Veterans' 

Bospitab 

County 
and CitX 
Hospitals 

Private 

Hospitab 

Clinicalb’ 
Significant 
(5.fi per 
cent) 

lApparent- 
1 b HeaW 
' (SA per 
cent) 

East South Central 

26,211 

22,434 

2,571 

1,010 

196 

210.8 

1,256 

1,211 

Kentucky 


6,469 

495 

— 

86 

236.8 

362 

349 

Tennessee 

6,841 

5,776 

— 

1,010 

55 

198.1 

323 

312 

Alabama 


6,833 

1,345 

— 

32 

202.7 

327 

315 

Mississippi 

Wm 

4,356 

731 

— 

23 

205.8 

244 

235 

West South Central 

35,997 


3,370 



397 

248.6 

1,805 

1,740 

Arkansas 

5,831 

4,557 

1,274 

— 

— 

234.7 

255 

246 

Louisiana 

6,748 

6,459 

— 

— 

289 

267.3 

362 

349 

Oklahoma 


7,355 

— 

— 

48 

339.8 

412 

397 

Texas 

16,015 

13,859 

2,096 

— 

60 

215.1 

776 

748 

Mountain 



1,741 



148 

273.0 

617 

• 595 

Montana 

1,955 

1,955 

— 

— 

— 

379.7 

109 

106 

Idaho 

1,073 

1,073 

— 

— 

— 

225.1 

60 

5S 

Wyonung 

1,346 


728 

— 


265.6 

35 

33 

Colorado 

5,315 

4,154 

1,013 

— 

148 

382.2 

233 

224 

New Mexico 

852 



— 

— 

154.6 

48 

46 

Arizona 

938 

938 


— 

— 

182.6 

53 

51 

Utah 

MTTm 



— 

— 

188.5 

59 

57 

Nevada 

367 

367 

H 

— 

— 

281.7 

21 

20 

Pacific 



2,364 

578 

1,460 

341.9 

1,939 

1,870 

Washington 



653 


27 

387.4 

385 

372 

Oregon 

4,662 

4,137 

525 

— 

— 

381.0 

232 

223 

California 

26,810 

23,613 

1,186 

578 

1,433 

324.9 

1,322 

1,275 


Number of patients taken from “Patients in Mental Institutions, 1942," Bureau of the 
Census, U. S. Department of Commerce, U. S. Government Printing Office, Washington, 
1945. 

* Number of cases which would have been found if the prevalence rates had been the 
same as in State Hospitals in New York State. 

** Represents number of resident patients in State Hospitals per 100,000 of the esti- 
mated civilian population as of July 1. 
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TABLE 2 


Palienis in institutions for mental defectives and epileptics at end of the year 1942, and 
estimated number of cases of pulmonary tuberculosis* in these institutions in the 
United States, geographic divisions, and in each state 


DXVISIOKS AND STATES 

PATIENTS 

ESTIMATED CASE 
TtJBEE( 

Clinically 
Significant 
(2.4 per cent) 

S OF POLMONAEV 
:ULOSIS* 

Apparently 
Healed 
(1.7 per cent) 

United States 

114,864 

2,767 

1,953, 

Now England 

11,949 

287 

203 

Maine 

1,082 

26 

18 

New Hampsliire 

629 

15 

11 

Vermont 

376 

9 

6 

Massachusetts 

6,941 

167 

118 

Rhode Island 

813 

20 

14 

Connecticut 

2,109 

51 

36 

Middle Atlantic 

34,342 

824 

584 

New York 

19,966 

479 

339 

New Jersey 

5,782 

139 

98 

Peimsylvania 

8,594 

206 

146 

East North Central 

29,358 

705 

499 

Ohio 

7,550 

181 

128 

Indiana 

3,151 

76 

54 

Rlinois 

8,985 

216 

153 

Michigan 

6,713 

161 

114 

Wisconsin 

2,959 

71 

50 

West North Central 

14,869 

357 

253 

Minnesota 

3,667 

88 

62 

Iowa 

3,405 

82 

68 

Missouri 1 

2,365 

67 

40 

North Dakota 

1,096 

26 

19 

South Dakota 

678 

16 

12 

Nebraska 

1,652 

40 

28 

Kansas 

2,006 

48 

34 

South Atlantic 

7,099 

170 

121 

Delaware 

463 

11 

8 

Maryland 

1,402 

34 

24 

District of Columbia 

641 

15 

11 

Virginia 

1,954 

47 

33 

West Virginia 

69 

2 

1 

North Carolina 

759 

18 

13 

South Carolina 

829 

20 

14 

Georgia 

454 

11 

8 

Florida 

528 

13 

9 
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TABLE 2 — Concluded 


DmSlONS AKD STATES 

PATXESTS 

ZSTIUAETD CASES OTP ULITO.VAEV 
TUBERCULOSIS* 

CUnically 
Significant 
(2.4 per cent) 

Apparently 
Healed 
(1.7 per cent) 

East South Central 

2,145 

51 

36 

Kentucky 

S60 

21 

15 

Alabama 

SIS 

20 

14 

Alississippi 

421 

10 

7 

Tennessee 

21 

1 

— 

West South Central 

4,047 

112 

79 

Louisiana 

STS 

21 

15 

Oklahoma 

248 

6 

4 

Te.xas 

3,524 

85 

60 

Alountain 

2,719 

65 

46 

Montana 

461 

11 

S 

Idaho 

545 

13 

9 

Wyoming 

391 

9 

7 

Colorado 

i 734 

IS 

12 

New Mexico 

1 72 

2 

1 

Utah 

516 

12 

9 

Pacific 

7,736 

186 

132 

Washington 

1,819 

44 

31 

Oregon 

9S7 

24 

17 

California 

4,930 

US 

84 


Number of patients taken from “Patients in Mental Institutions, 1942,” Bureau of the 
Census, United States Department of Commerce, United States Government Printing 
Office, Washington, 1945, 

* Number of cases which would have been found if the prevalence rates had been the 
same as in State institutions for mental defectives and epileptics in New York State. 


Report of the Committee on Undergraduate Medical Education 

Dr. Robert G. Bloch, Chairman 
Dr. Harold M. Coon Dr. C. Howard Marc5’’ 

Dr. Victor Johnson Dr. H. McLeod Riggins 

Dr. John !M. MacIMillan Dr. Sidney J. Shipman 
Dr. John H. Skavlem 

During the years 1942 to 1945 the Committee investigated and reported on 
the teaching of tuberculosis in 18 medical schools; 13 institutions — 5 in the East 
and 8 in the Aliddlewest — ^were ■visited bj*^ the whole Committee, 5 on the West 
Coast by one member onl}^. Although many of the shortcomings in the teaching 
in which the Society is interested could be laid to wartime conditions, the Com- 
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raitlee realized that greater interest in the stud}’’ of tuberculosis by undergraduate 
students Avas much to be desired. A plan evolved to stimulate the' students’ 
interests hy the public.ation of a book m-itten in popular style. One of the 
soUcited manuscripts humorouslj’’ illustrated in the style of Huber ike Tuber 
was circulated among faculty members and students of a few medical schools; 
the response, as a whole, was unfavorable and further efforts in this dii’ection 
were discontinued. In order to obtain a more complete overall picture of the 
state of teaching within a short time, the Committee resorted to the ques- 
tionnaire method. Personal investigation had proved to be a slow and difficult 
procedure, especially in wartime, although by far the most thorough and in- 
formative one. The Committee was anxious to complete the investigative 
phase of its activities and to be ready with constructive suggestions at a time 
when improvements in medical education are under consideration throughout the 
country. The questionnaire was sent in full realization of the wealenesses of 
that method of investigation. The questions asked were based on the folloudng 
chief considerations and principles which the Committee, by unanimous agree- 
ment, felt should guide the future elTorts of the Societ}-- in working toward the 
improvement of undergraduate teaching. 

(1) The students’ interests can be stimulated most effectively through the 
efforts of his own teachers; in all instances where the subject is adequately 
presented by experienced and enthusiastic instructors, it is equally enthusiasti- 
cally accepted by the students as a necessarj’- part of their training. Therefore, 
it is thought best to turn the Society’s attention to the stimulation of interest 
among deans and faculties in pro\dding training through the medium of highly 
qualified teachers. 

(2) The study of tuberculosis carmot be separated fruitfully from that of other 
pulmonarj’- diseases. The teacliing of the disease should be organized in conjunc- 
tion with that in other pulmonary diseases from the standpoint of phi'^sical 
findings, clinical course, differential diagnosis and management. A real con- 
tribution can be made by encouraging the attitude not to consider pulmonar}’- 
tuberculosis as a disease apart from others. The historical development of 
tuberculosis care — based chieflj’- on climatic consideration — ^has led not only to 
isolation of the disease but, to some extent, also of the tuberculosis speciahst. 
The first step in correcting this situation should be to direct our efforts in teaching 
toward the field of all pulmonary diseases rather than of tuberculosis only. 

(S) Such integration makes participation of general hospitals in the teaching 
mandatory. It will make education in pulmonary diseases part of the training 
in general medicine to a much greater degree than has been the case in the past, 
and the general hospital will emerge as the centre of teaching activities in this' 
field as it is in any other. Tuberculoas sanatoria, which in the past have borne 
the chief load of instruction, ndll retain their great value as educational institu- 
tions, especially if they are located in the proximity of medical schools; the 
clinical experience of their staff members should be utilized fully for the benefit 
of the students. 

Integration of the teaching of pulmonary diseases with that of internal medi- 
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cine cannot mean acceptance of the internist without special traming in the field 
as a qualified teacher. The principle of academic teaching entities the medical 
student to instruction by everts and investigators especially trained in any given 
field. In pulmonary diseases the general internist with a special knowledge of 
pulmonary diseases will be the most capable and inspiring teacher. 

The questionnaire was sent to the 78 American and Canadian Medical Schools 
in November, 1945, and was answered by all of them. A full analj'-sis of the 
considerable number of data gathered from the replies was studied by the Com- 
mittee at its meeting on January 24, 1946, in Chicago* and was filed in the office 
of the Executive Secretary of the Society. A digest of the data concerning 
the teaching schedules of pulmonary diseases in general and the rfile of tubercu- 
losis sanatoria in teaching is attached to this report in tables 1 and 2. 

Although the figures show wide discrepancies in the total time allotted, as well 
as in the distribution of teaching through the various methods and facilities, the 
Committee gained the impression that, vdth relatively few exceptions, the total 
time allowed for instruction in pulmonarj’^ diseases, and particularty in tubercu- 
losis, is adequate. It seemed that the chief problem is the most advantageous 
distribution of the available time with emphasis on the teaching in the general 
hospital and in out-patient departments. 

Other data of interest were; 

1: That 51 per cent of the schools are favored with a combination of teachmg 
facilities conristing of general hospital, tuberculosis sanatorimn and out-patient 
department. 

S: That, in 78 per cent of the teaching affiliations of sanatoria with medical 
schools, staff members of the sanatorium hold faculty appointments, but that in 
only 60 per cent do they come to the premises of the medical school to teach. 

3: That, by their ovm judgment, 60 per cent of the schools offer adequate 
training in thoracic surgery. 

The following recommendations are submitted to the Council, after due deliber- 
ation and discussion: 

(1) The original purpose of the Committee was to study and make recom- 
mendations on undergraduate instruction in tuberculosis. However, it is the 
consensus of the Committee that undergraduate instruction in tuberculosis 
cannot be and should not be separated from undergraduate instruction in acute 
and chronic pulmonary diseases. 

{3) The Committee feels that its investigations thus far have demonstrated 
that, wffiile the time allotted to undergraduate instruction in pulmonary diseases 
is adequate in most institutions, instruction in this field requhes more improve- 
ment than is the case in other fields of comparable importance. 

(S) The Committee recommends the integration of education in pulmonary 
diseases with instruction in all other phases of internal medicine and surgery. 
To this end, the Committee approves the principle of centralizing education in 

* At the meeting the Committee was joined for the first time by its newly appointed 
member, Dr. Victor Johnson, Executive Secretary of the Council on Medical Education of 
the American Medical Association. 
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pulmonary diseases in medical teaching centres wth general hospital facilities 
for the diagiiosis and treatment of tuberculous and nontuberculous pulmonary 
diseases. Tins recoraraendation does not exclude the desirability of a connection 
between the medical teaching centre and the tuberculosis sanatorium. 

(4) In view of the great importance of roentgcnologj’’, facilities in teaching 
institutions should include adcqiiate X-ray equipment, access to X-ray records 
and the preservation of films to insure demonstration of the development of 
disease processes. 

(o) Realizing that the success of any teaching program depends primarily 
upon the provision of enthusiastic and well trained teachers, the Committee 
suggests that the American Trudeau Society recommend to the National Tu- 
bei-culosis Association that the latter undertake as a project the granting of 
fellowships in chosen medical schools for the training of teachers in internal 
medicine with special emphasis on pulmonary diseases. 

(d) The Committee recognizes the fact that teacher training is a matter for 
the consideration of the Committee on Postgraduate Medical Education. 
However, the Committee feels that nothing is more important for the fostering 
of adequate undergraduate education than the procurement of competent in- 
structors. The Committee would welcome an opportunity for joint discussion 
of this problem "with tlie Committee on Postgraduate Medical Education. 

(7) The Committee considers it desirable that a well rounded teaching program 
in the medical aspects of pulmonarj- diseases include instructions in the princi- 
ples of chest surgery. The Committee would welcome the cooperation of the 
American Association for Thoracic Siu-gerj’ in this regard. 

(5) The Committee recommends the appointment of several deans of medical 
schools as members of the Committee. 


TABLE 1 


Summary of Teaching Schedules 


Lectures 

i 

WCUDBR or 

UirLTES 

56 

tnrsaiEs or Boons 

AVZBACi: 

17J 

Maximum ] 

53 

Minimum | 

3 

36 

Eipressed in 

Number of 

Hours 

Weeks 

Hours 

Weeks ] 

Hours 1 

Weeks 

Hours ! 

Weeks 

Hospital work (including! 









sanatorium) 

28 

8 

320 

8 

6 

1 

49 

3.2 

Out-Patient work 1 

30 


144 


1 


28 


Hospital and Out-Patient! 









work combined 

G 

i 

60 


18 1 


38 



One scliool gives 3 weeks of combined instruction* 


Other schools stated that the training in pulmonary diseases is included in general medi- 
cine; some replies were still less definite. 


Without details about the distribution of work during the week. 
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TABLE 2 
Pariicipatton of Sanatoria in Teaching 


Students in Residence 


1 week 4 

2 weeks 6 

weeks 1 

3 weeks 1 

4 months 1 

Period not given 1 


14 

Distance from Medical School 


0 to 5 miles 29 

6 to 10 miles 10 

11 to 20 miles 4 

21 to 30 miles 1 

31 to 50 miles 6 

More than 50 miles 2 


52 


Day Visits 

One visit (2 hours to all day) 10 

4 half-day visits 2 

7 half-day virits 1 

18 half-day visits 1 

Daily half-days for 2 weeks (or equiv- 
alent) 4 

Daily half-days for 4 weeks 2 

Daily half-days for 6 weeks 1 

Daily half-days for 8 weeks 1 

All day for 1 week 1 

2 hours weekly for 1 semester 1 

3 hours 3 times weekly for 1 month .... 1 
Over 20 per cent of the whole study 

period 1 

Undetermined 3 


29 



NOTICE 


United States Public Health Service 
Hospital Survey and Construction Act 

With the signing by the President of the Hospital Surv’^ey and Construction 
Act, an appropriation of 375 million dollars is authorized during the next five 
years for the construction of hospitals and health centers. Three million dollars 
is also authorized for State-conducted sur\'eys of need. These must be made 
preliminarj' to the granting of Federal funds for construction. 

The Act proNudes latitude for each State to develop its own program of hospital 
and health center construction, to be administered by State authorities imder 
standards specified by the United States Public Health Service. Tlie Surgeon 
General will be assisted in establishing standards by a newly created Federal 
Hospital Council consisting of eight members to be appointed by the Federal 
Security Administrator. 

“Tliis Act sets for the first time a national policy which makes it clear that 
hospitals in the future must be planned, located and operated in relation to the 
overall health needs of the people,” Thomas Parran, Surgeon General, U. S. 
Public Health Service, said. “This policy, as evolved through the leadership 
of hospital authorities of the countr}', is recognition of the integrated role that 
hospitals and health centers must play in the future. Adequate hospitals, 
health centers and related physical facilities are the essential workshops, without 
which it is not possible to provide even a minimum of modem health and medical 
services.” 

Any State maj'- initiate action by submitting a request to the Surgeon General 
for lunds to carrj’- out an inventorj’^ of existing hospitals, and to prepare a plan 
for the construction necessarj'^ to protyde adequate care for all the people. In 
making the request, the States must designate a single State agency to carry out 
the survey and planning and must appoint a properly qualified advisory council 
to consult with the State agencj\ The proportionate share for each State of the 
total Federal appropriation for survey and planning will be determined by the 
populations of the several States. However, Federal funds must be matched 
by two to one in defrajdng the survey expenses. 

Allotments for the actual constmetion of facilities will not be made until the 
State plan based on the survey findings has been approved. Constmetion allot- 
ments to individual States will vary in amount. Population will be one factor, 
and in addition, the average per capita income will be used in the allotment 
formula in such a way that States with a lower per capita income, where there is 
relatively greater need for medical facilities, wall receive proportionately larger 
allotments per capita. 

Applications for funds for individual constmetion projects must be chaimeled 
through the designated State agency. Here again, Federal funds may not ex- 
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ceed one-third of the cost of a project. Before ans'- single project is approved 
by the Surgeon General, sufficient e\ndence must accompany the building request 
to show that two-thirds of the total cost of construction is available from other- 
than-Federal sources, and that financial support is adequate for the maintenance 
and operation of the institution after completion. 
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NOTICE 

United States Public Health Service 
Formation of a Division of Hospital Facilities 
i August 20, 1946 

Formation of a Division of Hospital Facilities to assist Surgeon General 
Thomas Parran in carrjnng out the provisions of the Hospital Survey and 
Construction Act vas announced today by the United States Public Health 
Servdee. 

This division wll absorb the functions of the Hospital Facilities Section 
of the States Relations Dinsion, Bureau of State Services, whieh was abolished 
simultaneously with the creation of the Division of Hospital Facilities. 

Headed by Medical Director Vane IM. Hoge, the newly formed division of 
the Bureau of State Services wll be responsible for carrjdng out the functions 
which the U. S. Public Health Servdcc is authorized to perform in accordance 
with the provnsions of the Act. This will include assistance to the States, their 
political subdivdsions, and non-profit organizations in matters relating to the 
study, construction and operation of hospitals. The Division will also assist 
the Surgeon General in preparing regulations, determining allotments and 
grants and considering applications, plans and projects. 
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Mass Surveys.— The mass chest X-ray sur- 
TCy has been .a consistent part of the tubercu- 
losis control program of the New York City 
Department of Health. Mass X-my suia'cys 
and routine chest clinic examinations of the 
Department o^'er the past ten years have 
reached an estinuited half million indi\’iduals. 
Tlie effectireness and value of the mass survey 
is determined by the availability of facilities 
to classify proniptlj’ and properly the signifi- 
cance of the lesions found in the survey. Tins 
has been done by the Department of Health 
before a case is referred to a physician or to 
the district clinic. The Department of Health 
assumes the responsibility for all significant 
cases foimd. This responsibility may be 
sliared ■with physicians or others so long as 
they are able to carry out the provisions of the 
Sanitary Code. In such cases, the Depart- 
ment requires biannual reports until such time 
as the case may be considered to be arrested. 
There have been three major objectives in the 
survey program: (o) to demonstrate the 
prevalence of disease according to age, sex, 
race and general economic status; (6) to 
demonstrate an efficient method of conducting 
a survey; (c) to stimulate the interest of others 
to set up within their own organization facili- 
ties to provide a regular periodic service. The 
first two objectives have been accomplished to 
a satisfactory degree. The tliird objective has 
been accepted and there is every reason to be- 
lieve that in time an increasing number of or- 
ganizations will assume their responsibility in 
tliis most important enterprise. (Author’s 
Summary) — Mass Survey in Tuherculosis Con- 
trol, H, R. Edwards, New York State J. Med., 
February, 1945, 45: 269. — (P. Lowy) 


Fluorographic Survey. — Because of the tech- 
nical advances made in the field of fiuorog- 
raphy, mass surveys are now practicable as a 
means of answering several pertinent questions 
relating to the pathogenesis and prognosis of 
pulmonary tuberculosis: (I) how many cases 
are discovered by mass fluorograpliic surveys 
that would othenrise possibly not have been 
disco-i-ered until later? (2) how many of the 
cases discovered have so-called “open tuber- 
culosis” (S) how many would recover without 
treatment and how many are in need of medi- 
cal attention? (4) how are the figures for these 
groups related to different ages and the two 
sexes? In cooperation with the Central 
Fluorographic Arcliive of the Swedish Navy, 
a survey was conducted of all personnel in the 
Navy .for the two years 1941 and 1942. A 
total of 44,072 persons was examined, of which 
1,209 (2.74 per cent) were found to show some 
suspicious type of markings in the fluorograph. 
No women were included in the study. 
Fluorographic classifications were divided into 
four groups: (f) doubtful pathological 
changes, (2) calcifications, (S) indeterminate 
activity, which included both active and not 
definitely healed lesions, as well as exudative 
pleuritis, hilar adenitis, pneumothorax, (J,) 
cavitations. Of the 1,209 suspect cases, the 
follovsing distribution among the four classes 
was made: Group 1: 9.0 per cent; Group 2: 
30.0 per cent; Group 3: 59.3 per cent; Group 
4: 1.7 per cent. These figures, when related to 
the original total of 44,072 men examined, 
show Group 1: 0.25 per cent; Group 2: 0.82; 
Group 3: 1.63; Group 4: 0.05. X-ray exam- 
inations of 91 .3 per cent of all the positive cases 
revealed an 8.4 per cent error of overdiagnosis 
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by the fluorographic method in Group 1 : 97.5 
per cent agreement in Group 2, calcifications; 
65 per cent agreement in Group 3 where a con- 
aderablo range of interpretation would be ex- 
pected by -virtue of the nature of the group; 
and 95 per cent agreement in Group 4, c.a-vita- 
tions. Clinical examinations were carried out 
on almost all positive cases, including sedimen- 
tation rate, sputum cultures, gastric ln\*agc 
and temperature measurement. Bacilli were 
found in 0.31 per cent of all cases originally 
fluorographed, or 3G.3 per cent of all cases ex- 
amined bactcriologically. The sedimentation 
rate was above 10 mm. in only 27.9 per cent of 
the cases, wlulo the temperature and weight 
changes were not significant. These findings 
would justify the conclusion that beside the 
X-ray findings, only the bacteriological ex- 
aminations and the sedimentation rate have 
played any r61e as clinical signs among the 
fluorograpliically positive cases. Two-year 
follow-up of the patients re\-caIod that 21 cases 
had become active; 5 formerly active cases 
were healed or inacth-c; 9 pro-\iously healed 
had become open; 35 pre\-iously open had be- 
come closed and 14 previously open had died of 
tuberculosis. These data would indicate that 
the risk of death for the fiuorographically sus- 
pect cases is double the normal mortality for 
the corresponding age groups, whereas the 
mortality for the open cases discovered by the 
survey appears to be four times less than the 
average of open cases (based on Berg's survey 
in Sweden between 1928 and 1934). — The 
Flitorographically Disclosed Cases of Pulmo- 
nary Tubercidosis and Their Early Prognosis, 
A. Eelson, Acta iuierc. Scandinav., 1946, Sup- 
plement XVI. — (P. Q. Edwards) 

Photofluorography. — ^The object of mass 
chest exaiainations by the cheap method of 
photofluorography is not only the discovery 
and treatment of the individual case of tuber- 
culosis, but also the closing off of the source of 
infection. The present work began in 1939, 
and was the result of a concerted attack on the 
disease by physicians, the state, the army, 
social service institutions and industry. In 
Zurich canton 15,447 were filmed, of which 


5,931 were workers, 2,066 school and hospital 
personnel, 1,058 state personnel, SG4 p.atients 
in hospitals, s.anatoria and insane asj-lums and 
5,528 soldiers. A roentgenologist, X-ray 
technician and assistant operate the machine 
and read the films, helped by four assistants 
from the organization being filmed. The find- 
ings arc indexed according to a special key, and 
classified into absolutely important, relatively 
important and insignificant. All those with 
with suspicious chest findings are referred 
for further work or ‘clarification’. The gen- 
eral medical practice is used for this, and the 
patient may choose anyone he wishes. In 
cases of tuberculosis the problems that are 
handled are : medical treatment of the patient; 
care for the family, especially econonucaliy; 
and care for the patient after medical care is 
completed, induing finding an appropriate 
job. — Die Schirmhildphotographie, H,- R. 
Schim & F. KoUbrxmncr, Schweiz, mcd. Wchn- 
schr., October IS, 1945, 7S: S97.—{J. Gcrslcin) 

Tuberculosis In Tropics. — ^Although e.xact 
figures arc not amilable, observers agree th.at 
the incidence of tuberculosis among the natives 
of British West Africa is liigh. Under the cir- 
cumstances, hospital admissions naturally do 
not reflect the actual incidence of the disease; 
but it is worth mentioning that in the Gold 
Const one in e-very nine hospital deaths is due 
to tuberculosis. Post mortem examinations 
re-vreal that the bronchopncumonic and mih'aiy 
forms of tuberculosis are most common, with 
acute cavdtation and little evidence of fibrosis. 
Primarj’- foci are not uncommonly found. A 
comprehensive program for the control of 
tuberculosis under the prevailing primitive 
conditions is outlined. — Tuberculosis in British 
West Africa, R. B. Wellesley Cole, Bull. Nat. 
A. Prevention Tuberc., Great Britain, Feb- 
ruary, 194s, p. 6 . — (P. Lovyy) 

Tuberculosis in Deaconesses. — ^Tlie mor- 
tality in deaconesses caring for the sick is 1.2 
per cent, the same as in the general population. 
Of these, 21 per cent died of tuberculosis, as 
compared with 6.1 per cent in the general pop- 
ulation. Pirquet tests .and X-ray films are 
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taken on beginning work, and every six months 
for three j’cars, tlieu c^rj’ year. Onlj' per- 
sons with posith-e Pirquot tests arc placed on 
tubercnlosis service. Fifty-two per cent re- 
acted positiTCly at the onset, and 92 per cent 
after four to fi\'c years. Of CG with changing 
Pirquot tests, 16 had clinically apparent dis- 
ease and 2 died. The mortality and morbidity 
among cliildrcn with changing Pirquet tests i.s 
even liighcr. Among 52 who began work with 
ix>siti\’c Pirquet tests, there were 3 eases of 
tuberculosis, all nrild. It is recommended 
tliat all nurses be radiographed cTCiy' six 
months imtil the age of tliirtj'-five, and that all 
those not reacting to the Pirquet test, es- 
pecially if young, be \'accinated with BCG. — 
Dtaconc^scs ct tuheretdose, E. Urccfi ct P. 
Rochaf, Schxcciz. mcd. Wchnschr., June 9, 1943, 
75: 504- — (J- Gerstcin) 

Primary Tuberculosis.— The authors refer 
to Rich’s premise that acquired resistance to 
tuberculosis in the human is on the bases that 
(1) the establishment and subsequent arrest of 
the primaiy complex are seldom followed by 
the occurrence of similar lesions despite oppor- 
tunities for extraneous infection, and, (2) pri- 
marj' lesions characteristically undergo regres- 
sion. The e-sadence that lesions of the primary 
complex are arrested or '‘hcaled”and hence are 
unlikely to contain Ihdng tubercle bacilli is 
based on histological studios, and on inocu- 
lation of material from lesions of the primary 
^complex into guinea pigs. Young Ghon 
tubercles have been shown to contain many 
stainable acid-fast bacilli, while older lesions 
yield no or only a small number of viable bacilli 
on animal inoculation. Infants with primary 
infection are more likely to suffer from infec- 
tion beyond the limits of the primary par- 
enchymal lesion and adjacent nodes with sub- 
sequent death. Therefore, it appeared impor- 
tant to determine how frequently tubercle 
bacilli could be demonstrated by animal inocu- 
lation in the primary complex of children dying 
from nontuberculous causes. Twenty-nine 
cases were studied over a six-year period. 
Some specimens were obtained locally and 
some by mail. About half the specimens had 


been packed in borax. From each parenchy^- 
roal lesion suspensions were prepared for subcu- 
taneous inoculation of 2 guinea pigs. Other 
preparations wore made from hilar lymph 
nodes. In 20 cases only parenchyrmal lesions 
were ar-ailablc. In 7 instances hilar nodes as 
well as parenchymal material were received. 
In 2 cases the disease had been limited to the 
hilar nodes. Unless they^ died sooner, guinea 
pigs were killed and auto]isicd at eight weeks. 
The youngest child in whom ^^^llent bacilli 
were found was 3 months of age, while the old- 
est u-as 11 years. In only 5 of the 29 cases were 
tubercle bacilli demonstrated. If, as seems 
likely’, the primary complex in most instances 
tends to become sterile during the early 
months or yeats, then the primary'- infection is 
usually a benign disease when the en-idron- 
ment is good. So long, ]iowe%-er, as liable 
tubercle bacilli c.xist they’’ must be regarded as 
potential instigators of the reinvasion ty’pe of 
pulmonary tuberculosis. Cellular reactions or 
otlicr morphological evidence of activity of a 
tuberculous lesion can seldom justify more 
than a presumption that the lesion contains 
■vi.able tubercle b.acilli, especially if the lesions 
arc encapsulated, fibrotic, caseous or calcified. 
It is regrettable tliat no knowledge is available 
regarding the tuberculin reactions in tliis 
series. Many have suggested that, as the pri- 
mary complex becomes encapsulated and 
finally inactive, previous sensitivity to tuber- 
culin may diminish or be lost. Failure to 
demonstrate Ihdng bacilli in 24 of the 29 chil- 
dren supports the belief that tuberculin sensi- 
tmty in cliildren may be transitory and that, 
in children whose tuberculosis is limited to 
the primary complex, the continuation of sen- 
sitivuty to tuberculin is probably related to' the 
infecthity’- of the tuberculous focus. It is 
logical to assume that foci which no longer con- 
tain -viable bacilli will eventually cease to 
maintain sensitmty. Loss of this sensitivity 
does not necessarily mean loss of immunity. 
Norwaal, in a study of 112 children with a 
Ghon complex, found between one-quar-ter and 
one-fifth negative to tire second strength of 
PPB, indicating that, as in tins series, prob- 
ably there was no longer any antigen being 
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absorbed from the tuberculous lesions and, 
therefore, viable bacilli were no longer present. 
In .such eases it seems unlikely that the adult 
type of tuberculosis could dcTClop c.xcept by 
reinfection. Follow-up on negative reactors 
wth a Ghon complex might help to determine 
whether such healed infection renders a person 
living in a tuberculous cn\dronment refractory 
to the disease, produces a second primary com- 
plex or eventually produces the adult tiT^c of 
tuberculosis. If the results of this study are a 
true reflection of the infcctivity of the lesion of 
the primal^’' complex in children uathout con- 
comitant other tuberculous disease, one may 
conclude that the tubercle bacilli responsible 
for primary lesions in cluldhood tend, in most 
instances, to become avirulent or disappear. — 
Infedivity oj the Primary Complex of Tuber- 
culosis of Childhood, W. H. Feldman tfc II. F. 
Hclmholz, Am. J. Dis. Child., October, 19/(5, 70: 
201. — {K. R. Bovcol) 

Primary Tuberculosis. — ^Tuberculous infec- 
tion is most dangerous in infants, and the prog- 
nosis in tliis ago group is least favorable. In 
older clrildren the infection is usually benign. 
Calcification and healing of the primary com- 
plex and of the involved mediastinal nodes is 
the rule, and the child is ready for discharge 
from the sanatorium in six to twebre montlis. 
In a certain number of cases, however, evi- 
dences of continued activity persist. The 
temperature remains slightly or intermittently 
elevated, the sedimentation rate remains 
rapid, and the child does not thrive properly. 
Such cliildren are subject to late complica- 
tions, such as development of bone lesions, 
cervical adenitis and pleural effusions. It is 
doubtful that tuberculosis of such a pro- 
gressive nature is due to a large initial infection 
dose. It seems more likely tliat active tuber- 
culous foci persist in partially calcified medi- 
astinal nodes, or that local and hematogenous 
spreads occur from an unhealed lung focus. 
The prognosis of children in whom primary 
tuberculosis causes a long illness is probably 
poor. — Primary Tuberculosis in Children 
Causing Long Illness, J. V. Hurford, Laneet, 
November 17, 19/(5, 246: 6SJ^. — {H. Marcus) 


Hilar Shadows in Children. — ^The author 
lias examined more than a thousand jm-enile 
contact cases. Fi%'c per cent of these cliildren 
presented definite proof of tuberculous infec- 
tion. The mere presence of liilar shadows was 
not considered proof of glandular disease as in 
cliildren, the pulmonaiy vessels are relatively 
large and overshadow the lymph nodes. Tlie 
majority of the sliadows near the mediastinum 
and the heart border are not glandular 
shadows. The paratracheal and tracheobron- 
chial Ijunph nodes on the left arc obscured b}' 
the heart .shadow. In childhood tuberculosis, 
the primary pulmonarj' lesion is found gen- 
erally at the level of the interlobar fissure. 
Shadows near the border of the heart verj' 
seldom represent tuberculosis but mostly a 
mild pulmonary infection. Only massire 
tumor formation of the mediastinal nodes udll 
give X-ray evidence. These are generally 
hopeless cases. In the majority of the cases 
of childhood tuberculosis, the glandular in- 
volvement can not be detected on X-ray 
films. It is probable that the glandular lesion, 
wliich every child must have had, as 97 per 
cent of the adults show calcifications, is too 
small to be seen on the X-ray film. As long 
as the hilar shado%\’s do not show any gross 
deformity there is no reason to suspect a pri- 
mary tuberculous infection. But even if the 
liilar shadows are enlarged and deformed, they 
may not be of tuberculous origin, especially 
if they are situated in the lower portion of the 
hilum . In this case the Mantoux test will give 
further information. In less than year old 
infants a positive IVIantoux test is proof of 
tuberculous infection. After two years a posi- 
tive reaction indicates only the degree of al- 
lergy of the child. The author has examined a 
number of cliildren with unquestioniible 
primaiy infection. Some of them showed, on 
a later examination, only slight enlargement of 
the liilar nodes but no other characteristics. 
These are considered as entirely healed cases 
of primary tuberculosis. It is emphasized 
that hilar shadows without special characteris- 
tics are very frequent in cliildren and are not 
of any pathological significance. — Conside- 
raciones sobre las imagenes hiliares en el nino, 
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SenritivMy to TuborcuUn nnd Profinosls. — 
Too '■tursyw.c until’ rlnVcrn bi te’tt tin* 

t’nvry timt. in tlso nii'^'nw of ot-onvliolminp: 
tii-^'nM*. tin* j'n'p'.nvi« of tuixTouii'.**!'' in youni: 
chikin-n i'i n'lrttoii to tin* <i'-'cn*o of tiu’ir hvjM'r- 
wn-itixity t*' tsjivrxnilo.pnitoin. lliomntoml 
for tisi rtUity wn*-' titnnn fmm tin* ivctmi-- of 
fiiikin’ii f»l!tv,\oii in tlio TnlH'ttulo'.j'; Clinic of 
tiic Hnrrirt L-vno Homo. Tim critori-.i for :ul* 
to tin- clinic dcmanti thnt (ho ckilti Im 
lc 5 .' liv:.n t^^r>^Tn^;of npe umi tlwt in* Im citimr 
infccfoti '\itl) tulmrcuit!,'.!-;. ro; domoiistmtod l>y 
.1 j'CC'iliw tnimn-alin tc.ct, or kivnnt to Im ex- 
]K)<ax5 to rputum-]X)?iti\'c tnimrculosi-^, und 
ti-.cmforc in uminnil <bnccr of Imcomitn; in- 
fected. In ti'.e routine ojxr.ition of tlic clinic, 
riiildrcn nro teh-lo'l with tulK'rculin, nnd X-my 
fihn.« of llieir chc't na* t.'ikcn u]Km ndink'-ion. 
Both proccdun’.< are rei'e.ntcd at intorcals 
Uica.'iftcr, nnd al'out once oacii %Tar after tire 
acute ht.ape of tlicir dipc-a-^cj i« passed. Old 
TidwrcuUn \va.c tumd cxclu.-iwly for ?kin 
te^tinc, str.rtinp tvitli 0.001 or O.QI m?. of tu- 
bcrcuiin, tlie dofo bcinp incmawd, if ncpati\-o, 
up to and includinK 1.0 mt;. .t\ll tests were 
l>erfom'.cd by tbc inlracutaneous injection of 
0.1 cc. of dilution. Tlic group under study 
consi-^ted of 207 children, all tulxrrculin-jw.ci- 
titT. llicrc were nearly four time.s ns many 
Xegrocs .as whites. Tiiere were 5 more males 
tkan females in tiic whole group. All p.aticnt.s 
follotred for a period of Ic.ss than two years 
haw been discarded from this study, with the 
exception of those wlio died. The maximum 
jxiriod of follow-up was soxcntccn years, the 
mean i>eriod being approximately eight years. 
Tlurtj'-four reacted to not less tlian 1.0 mg. of 
tuberculin. Nineteen (56 per cent) of these 
subsequently lost their hypersensitixaty and 
did not regain it during the period of stud}'. 
None of these 34 cliildren showed demon- 
strable parencb}'m.al lesions of calcification on 
X-ray films of the chest; none dewlopcd extra- 
pulmomar}' tuberculosis nnd none died. 
Twenty-six reacted to 0.1 mg. of tuberculin. 
Six (23 j)er cent) of these subsequently lost 
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their .‘J'nsilix'ity to this dose nnd did not regain 
it. Only one of the 26 had parenchymal in- 
wU-cmciU nnd 3 showed subserpicnt ralcificii- 
tion on client mentgcnogmm.s. Two had cx- 
tnqjnlmonary tulM'rciilous mnnife.'it.'ilion.s of 
tlu; di>ma*e; none died. In the highly Fon.citive 
group, 103 children reaelod jmsitiwly to the 
O.OI mg. (Jose and 44 gave wsiculatocf reac- 
tions to 0.1 mg. Of tlio.se positiw to 0.01 mg., 
43 i>er cent liad non-calcified jinrcnchymal 
lesions, 62 iKT cent of tlie 103 dcx'clojx'd intm- 
thoracic caleifieations, 25 j>er cent had nrani- 
fc-Uitioiis of extra pul mo nary tuberculosis, 14 
}»i>r cent died, 12 jmr cent bad no cx'idcncc of 
tulK'rcnlosis ajiart from a jwsitiw tnljoreulin 
test Of the 41 giving wsiculated reactions to 
0.1 mg., 50 jwr cent had parenchymal lesions, 
77 jM’r cent develojied intmthoracic calcifica- 
tions; 27 jier cent had cxlnipulmonaiy mnni- 
fe.stations of the disease, IG per cent died, 12 
jKir cent had no cx'idonce of tuborculosi.s except 
for a high degree of sensitixily to tuboreulin. 
No child in tlic jaarkcdly hyi>crson.«iti\'c group 
.sustained a jsersistent loss of .sciibilix'ity to the 
0.01 mg. dose of tulscrcurm. According to 
this study the prognosi,s for children under 
three }X'ars rending jwsitivcly to not lc.5s than 
1.0 or 0.1 mg. of tuberculin (except in ox-er- 
xvhclming disease or in a very early sUxgc of the 
infedion) was good, in .sharji contr.o.st to those 
children who were highly scnsilix'c whore the 
prognosis was bad. The degree of hypci-scn- 
sitixity x\as closely related to the extent of the 
tuberculous lesions. — The. Itclafion of the De- 
gree of Sciisidnty to TvbcrcuUn to the Persist- 
ence of Sensitmty and to Prognosis in Young 
Children, Lydia B. Edwards & Janet B. 
Hardy, Bull. Johns Hopkins Hosp., January, 
19/, G, 7S: 13.— {J. S. Woolley) 

Pleural Reaction in Primary Tuberculosis. 
— ^The demonstration of pleural effusion in 
primar}' tuberculosis of the lungs is not com- 
mon. This is felt to be due to inadequate 
methods of routine examination. The method 
dex-isod by Laurcll jicrnuts demonstrating 
small pleural cx-udates by radiography. Ex- 
amination of the recumbent patient x\-ith hori- 
zontal X-rays demonstrates with greater 
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clarity the presence of small effusions. By al- 
terations in position of the patient and ap- 
paratus as described by Laurell, smaller effu- 
sions and more delicate detail can be studied. 
The authors recognized effusions of 3 to 5 ml. 
by methods which are improvements of the 
original technique of Laurell. The question 
as to whether primarj'^ tuberculous infection of 
the lungs can be roentgenographically dif- 
ferentiated from certain types of post-primary 
infections is briefly discussed. No other type 
of tuberculosis of the lungs is associated ndth 
such a powerful lular reaction as primary 
tuberculosis. Ten cases are reported and in 9 
of these the presence of a pleuml exudate on 
the homolateral side of the infection could be 
demonstrated radiologically; this fluid was 
demonstrable onlj' with the patient in the 
recumbent position. The quantity of fluid 
varied from 7 to 150 ml. There seemed to be 
a relation between the quantity of fluid and the 
length of time that had elapsed between the 
onset of the disease and the examination of the 
patient. Those appearing early in the course 
of the disease presented the largest exudates. 
Apparently there is a rapid absorption in such 
types of pleurisy, as shown by the fact that pa- 
tients seeking treatment a week after the on- 
set did not present large e.xudates. Examina- 
tion of the fluid obtained by thoracocentesis in 
primary tuberculosis of the lungs revealed an 
increase in the albumin content above the nor- 
mal of 3 per cent and an increase in the cell 
count above the normal of 5,000 per cc. but 
seldom above 10,000 per cc. Differential 
counts reveal mononuclear cells predominating 
in normal fluid and poljmuclear cells predom- 
inating in the exudates of primary tuber- 
culosis, at least in the initial or acute phase. 
In primary tuberculosis of the lungs the 
demonstration of pleural exudates indicates 
that the disease is in an acute stage though 
clinical signs and sjTnptoins be lacking. A 
pleural exudate may exist before parenchjmal 
changes in the lung are demonstrable radio- 
gniphically. — The Reaction of the Pleura in 
Primartj Tuhcrculosds of the Ltmgs, R. MuUcr 
A S. Lofstedt, Acta mcd. Scandinar., Scplcm- 
hcT sn, ID/fO, 122: 105.— {E. R. Loflus) 


Minimal Tuberculosis. — ^The study is based 
on 100 cases of minimal pulmonary tubercu- 
losis conforming to the N. T. A. classification. 
Only those cases were included wlrich had had 
at least two years’ obser%"ation. There were 
42 females and 58 males. The age range 
was as follows; 47 between 15 and 25 years, 40 
between 25 and 35 years, 13 over 35. This age 
distribution is as anticipated because Chilean 
morbidity from tuberculosis is liighest in the 
20 to 30 year old age group. Six were pri^•ate 
patients and 94 were insured workere, either 
cml servants, private employees or journalists. 
The sputum studies included culture and ani- 
mal inoculation in all but 14 cases : 33 per cent 
had positive sputum or gastric contents at the 
beginning of the study. Of these, 30 were con- 
verted and remained negative for at least two 
years. Conversion took place in six months 
to one year, except in one instance in wliich 
sputum remained positive for three years. 
Subjecthe symptoms in the 33 initially 
positive cases were present in 28 or S4.4 per 
cent. They consisted of weight loss, cough, 
expectoration, toxemic and dyspeptic man- 
ifestations, hemoptysis and back-ache. Of 
the 67 initially negative patients, 18 or 2S.S 
per cent subsequently became positire. 
Among 49 patients who were never positive, 
33 cases of manifest acti\nty occurred during 
the five-year study. Of these 33, 23 tended to 
improve and 10 to progress. In tlxis latter 
group, persistent search by culture and inocu- 
lation failed to yield positive results in 16 
cases. Of the IS initially negative cases that 
subsequently became positive, one showed no 
change in the lesion, 3 progressed favorably 
and 14 unfavorably. Appearance of bacilli 
in the sputum almost inrariably coincided 
with spread. Of 33 initially positive cases, 10 
or 30.3 per cent undenvent s])rcad. Of 67 
initially negative cases, 24 or 35.S per cent also 
undem'cnt increase in their lesions. There- 
fore, the finding of bacilli in cases of minimal 
pulmonarj^ lesions has no prognostic signifi- 
cance. Forty-seven patients had normal sedi- 
• mentation rates, wliile 53 had increased rates. 
Of the 47 with normal sedimentation rates, 9 
remained stationai^q 15 undenvent exacerba- 
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tion, and 29 showed subsequent impro^ment. 
Tlicreforc, this group had an unfavorable 
course in 2S.3 per cent. No pleurisy was ob- 
ser\-ed in this series. Cases witli normal sedi- 
mentation rates ha\-e a less favorable evolu- 
tion than those with an initially elected rate. 
Tlie sedimentation rate does not Iistc a high 
prognostic \-alue in minimal tuberculosis. 
Collai)se therapy was used only when there 
was an unfaTOiable course, especially in those 
cases where ca\ity fomration occurred. 
When lesions were exudative in appearance, 
the patients were placed in sanatoria on a strict 
rest regimen. Rccor-cry was gauged by sta- 
bility for a minimal period of two years. Tliis 
occurred in 40 patients who underwent rest 
cure at home, 19 who underwent rest cure at a 
sanatorium and in 14 cases treated by pneu- 
mothorax. Of the unfa\-orable cases, 11 were 
on rest cure at home, 8 on rest cure in a sana- 
torium and 6 had pneumothorax. There were 
2 deaths in tliis group. An exact appraisal 
of therapy is not possible because of changes 
and combinations of therapy. Abnormal 
physical signs were present in only 11 cases. 
They consisted of changes in resonance, vesic- 
ular murmur or fine rfiles. Contact Iiistories 
were reliable; 37 were contacts to patients 
with a positive sputum, 18 of these had had 
heary exposure through contacts with parents, 
brothers or spouses. — Analysis of 100 Cases 
of Minimal Tuherctilosis, H. 0. Puelma & 
G. Grebe, Dis. of Chest, Scptember-Oclober, 
19/, 5, 11: 375— (.K. R. Boucol) 

Cavity Closure in Tuberculosis. — Four cases 
of pulmonary tuberculosis that came to 
autopsy are presented, with proof that occlu- 
sion of the bronchus draining a cavity precedes 
closure of the cavity. It is also felt that such 
bronchial occlusion is the essential and main 
factor in certain healing of cavities. — Kaver- 
nenschvmnd und Verschhiss der Kauemen- 
bronclnen, IF. Bcrblinger, Schweiz, med. Wchn- 
schr., October 27, 191,5, 75: 9M - — (<!• Gerstein) 

' Rheumatism and Tuberculosis. — ^Tubercu- 
losis of the joints occurs in many forms. It 
may vary from an acute inflammation of sev- 


eral joints (t3"pe Bouillaud) to a chronic deform- 
ing arthritis (type Charcot). Tuberculous 
rheumatism is a pathological entity proven 
more and more frequently by obtaining cul- 
tures of tubercle bacilli on Loewenstein’s 
medium. The following case Iiistories of 
tuberculous rheumatism are given: (I) In a 
23 year old man with fibrocaseous pulmonary 
tuberculosis conversion of sputum was 
achieved by a two-stage thoracoplasty. The 
patient developed pains in several joints, with- 
out swelling, which were resistant to salicyl- 
ates. (2) A 23 year old man whose family 
history regaled several cases of tuberculosis 
was obsen-ed. Since the age of eleven he had 
complained of pains in various joints without 
swelling. At the age of twenty-two he started 
to have pain in his spine and to develop a 
marked kyphosis. A chest roetgenogram 
showed diffuse clouding of both apices. The 
gastric juice contained acid-fast bacilli, (S) A 
16 year old boy with acute polyarthritis was 
seen, who had had similar attacks at the age of 
eight and eleven. A chest roentgenogram re- 
vealed no abnormalities, the gastric juice was 
negative for tubercle bacilli, a patch test was 
positive. Examination of the heart showed 
numerous premature beats. The knees and 
the right elbow' were swollen and painful. 
Fluid withdrawn from the left knee contained 
tubercle bacilli. The disease was not in- 
fluenced by the admim'stration of salicylates. — 
Rhumatisme et iuberculose, R. Desmeides, L. 
Rousseau & Ph. Richard, Laval m4d., Jan- 
uary, 1946, 11:35. — (G. C. Leiner) 

Chronic Miliary Tuberculosis. — The prob- 
lem of chronic miliary tuberculosis brings forth 
the questions as to whether this condition 
really exists and, if so, by what origin, and in 
what way eventual healing can be explained. 
Secondly, the problem arises of the differential 
diagnosis from lung conditions having similar 
roentgenological appearance. These include 
nuliary carcinosis, coniosis, multiple pyemic 
small abscesses, leukemic infiltrations of 
miliary form, disseminated influenzal pneu- 
monia and bilharziosis of the lungs. Two 
other diseases which have very similar radio- 
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logical appearances are: first, the idopathic 
progressive brown induration of the lung where 
the minute spots seen in the film are due to 
hemosiderosis caused by recurring hemor- 
rhage; and second, the diffuse myomatosis or 
fibrosis of the lung with formation of cysts. 
In the second condition, which shows a rela- 
tion to tuberous sclerosis, the small cysts may 
not be apparent in the ordinary roentgeno- 
gram but may be clearly apparent in tomo- 
grapHc films. The differentiation of chronic 
miliary tuberculosis and these last two 
mentioned conditions is reportedly not diffi- 
' cult, but more difficulty is encountered in dis- 
tinguishing chronic miliary tuberculosis from 
pulmonary congestion, Besnier-Boeck's dis- 
ease and tuberculous broncho-pneumonia with 
confluent foci. It appears necessary to estab- 
lish severe criteria in the diagnosis of chronic 
miliary tuberculosis. These include positive 
tuberculin tests; history of contact; if possible, 
the presence of tubercle bacilli in gastric lavage 
or sputum; extrapulmonary foci that could 
arise only by blood streapi dissemination; the 
presence of foci of about the same size in both 
lung fields and the uniform dissemination of 
these foci. Fourteen cases of chronic miliary 
tuberculosis are reported. They occurred in 
children above two years of age. Most of 
these have shown extrapulmonary involve- 
ment wliich could be explained only on 
the basis of blood stream dissemination. Tu- 
berculin tests in all cases were positive. 
Tubercle bacilli were demonstrable in the gas- 
tric lavage or sputum of 8 of these cases. Dif- 
ferent hypotheses have been suggested by 
various authors to explain chronic miliary 
dissemination. Many investigators haw re- 
marked that due attention should be given to 
the reaction of the lymphatic system in judging 
a hematogenous dissemination, because such 
dissemination originates rather often from 
caseated lymph nodes. One must also con- 
sider the fact that hematogenous dissemina- 
tion is often followed by involvement of the 
lymph vessels and that the clinical picture of a 
Ijmphangitis resembles that of chronic hema- 
togenous tuberculosis. Another hiTrotheas 
assumes that in the explanation of the clironic 


course of a miliaiy tuberculosis the quantity 
of the disseminated tubercle bacilli in the blood 
stream and the repetition of tliis dissemination 
are of greatest significance. An argument in 
favor of this hjqrothesis, assuming that the 
hematogenous seeding occurs but once or, if 
recurring, spills very small numbers of organ- 
isms, is the relatively rare occurrence of men- 
ingitis. Broadening of the upper mediastinal 
shadow w’as observed in the majority of cases, 
both lethal and non-lethal cases. In those in- 
stances in wliich post mortem examinations 
were made, there were large caseated paratra- 
cheal lymph nodes. In acute miliary tubercu- 
losis massive quantities of tubercle bacilli enter 
the circulation and the filtration bj' the lung is 
ineffective, but in those instances in which the 
dissemination occurs but once the filtration by 
the lung is effective. There are exponents of 
the argument that chronic miliary tuberculosis 
results from the dissemination of dead or at- 
tenuated tubercle bacilli. This hypothesis is 
strengthened by the number of cases which are 
accompanied by lupus. If it is accepted that 
papulonecrotic tuberculids are caused by 
bacilli of decreased ^^raIence, then the argu- 
ments for dissemination of attenuated bacilli 
is further enlianced, for the occurrence of 
tuberculids has been repeatedly observed in 
chronic miliary tuberculosis, — Chronic Miliary 
Tuherculosic, S. van Creveld (£: G. J. Hnct, 
Acta med. Scandinav., February 13, 194^, lH' 
1S5, — {E. R. Loftus) 

Atypical Tuberculosis and Sarcoidosis. — 
There are indefinite transitions in the clinical 
as well as pathological-anatomical manifesta- 
tions of tuberculosis. Tliis is seen in the acute 
septic form at one extreme, the usual exuda- 
tive-productive as the commonest form and 
the atypical chronic miliary tuberculosis at the 
other extreme. The concept has gradually 
developed that these morphologically different 
manifestations are due to a different manner of 
reaction on the part of the cells and to the dif- 
ferent sensitivity of these cells to the tubercle 
bacillus and its products. Tliis sensitmty 
varies extremely, first from individual to in- 
dividual, second from organ to organ and fi- 
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Daily, from time to time in the same individual. 
The question as to whether immuno-biological 
or other factors determine a manner of reac- 
tion which causes atypical forms of tuberculo- 
sis, leaves two theoretical possibilities as an- 
swers. Clinically, there may be still more 
malignant forms than the pneumonic and, con- 
versely, there may exist specific benign forms 
with pure productive changes and especially 
strong tendencies to recover. In the first in- 
stance, specific references are given to the so- 
called acute atypical miliaiy tuberculosis 
which occurs without obvious macroscopical 
findings and makes its appearance under the 
picture of lymphatic leukemia. At the oppo- 
site extreme are those cases of clironic iniliaiy 
tuberculosis which have in some instances been 
cured and those related or identical processes 
that assume yet another form. Histologically 
the resemblance of Boeck’s sarcoid to tuber- 
culosis is so great that on the whole the two 
kinds of changes cannot be distinguished from 
one another. In particular there is no dis- 
tinction between extremely chronic miliary 
tuberculosis and Boeck's sarcoidosis. The 
failure to find tubercle bacilli by any means in 
sarcoid tissue and the general anergy to tuber- 
culin are the main factors that place sar- 
coidosis on a nontuberculous basis. But the 
tuberculin reaction is not always positive in 
tuberculosis and a significant percentage of 
negative tuberculin reactions occurs in chronic 
miliary tuberculosis. The etiology of the dis- 
ease must be determined by biopsy or post 
mortem examination. Tlie characteristics of 
Boeck's sarcoidosis are its extremely chronic 
course and its tendency to fibrous changes and 
healing, exactly in the same way as is seen in 
the most chronic miliarj' tuberculosis. In the 
opinion of tlus author, anyone who can draw a 
sharp line between chronic miliary tuberuclosis 
and classical tuberuclosis on one hand and 
Bocck's sarcoidosis on the other, draws posi- 
tho conclusions on negative premises. The 
author also states that liistological ex-amination 
of excised tissue, reportedly from cases of 
Bocck’s sarcoidosis, rcxTaled xrerj' small, acid 
fast, round or oval bodies scattered in the 
epithelioid tissue. The significance of these 


bodies is at present unknown. — Atypical 
Tulerculom — Boech's Sarcoid, B. Opsahl, Acta 
tned. Scandimv., March 18, 1943, 113: S67 . — 
(E. R. Lofkis) 

Mediastinal Dislocation following Pneu- 
mothorax. — A 35 year old female was seen with 
severe dyspnea, cough, whee2dng in the chest, 
sputum positive for tubercle bacilli. She had 
had pulmonary tuberculosis since 1932. A 
right pneumothorax had been induced in 1937 
and abandoned after four years. The lung, 
however, did not reexpand and roentgeno- 
logical examination in 1944 showed displace- 
ment of trachea, heart and mediastinum to the 
right and elexntion of the right diapluagm. 
An upper stage, three-rib thoracoplasty nitli 
apicolysis was done on the right side, wliich 
allowed the trachea and heart to return to an 
almost normal position. Two da3's after the 
operation there was considerable improvement 
in the patient’s breathing. — A Case of Ex- 
treme Mediastinal Dislocation Complicating 
Tuberculosis, W. L. Phillips, Clin. Proc. 
{Cape Tovm), October, 1945, 4: 459. — (G. C. 
Ldner) 

Readhesion after Intrapleural Cauteriza- 
tion. — ^Three forms of obliteration of the pneu- 
mothorax space are mentioned : (f ) The acute 
obliteration resulting from loss of air through 
cannula tract. While positive intrapleural 
pressure engendered by severe post-operative 
coughing or vomiting are most frequently 
responsible, in some cases endobroncliial tuber- 
culosis may be a factor by producing a check- 
valve type of bronchial obstruction tliat result 
in rapid reilxpansion of the lung. (5) Sec- 
ondary obliteration of areas recently separated 
by the pneumonolysis occurs uithin a week or 
two of operation. (S) Late obliteration, the 
sequel of postoperative effusion. This is out- 
side the scope of this paper. The factors aid- 
ing readliesion are chiefl3" the presence of raw 
exuding cauterized surfaees, particularly pro- 
jecting stumps, traumatic pleuritis or blood. 
In some cases the pleura is covered with a fine 
pellicle of organized 13'mph which adheres 
readily if two surfaces are allowed to come into 
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contact. Wlien nny depoFit of fibrin, lymph 
or blood occurs on tbo plcum the conpiulum is 
in\nded by connective tissue olcment-s. 
Hence w.'jculnr recent ndhc.sions, rich in capil- 
Karics, springing from nn nctively inflamed 
TOceral ploum, are the ones, after diusion, 
mostl likely to readlicre when given a chance. 
The incidence of thi.s complication is about 3 
per cent of rcjxirlod eases. The prevention of 
readhesion is accomidished by judicious use of 
prcmcdicalion to avoid ])ostoponilive vomit- 
ing; avoidance of prolonged opemru-c sittings; 
careful massage, closure and compression of 
cannula puncture wounds; sedation of cough 
after operation. Frequent fluoroscopic ex- 
aminations to ensure adequate lung collapse 
are essential. It is better to keep the lung well 
collapsed for some weeks after section of 
adliesions to allow full retraction of severed 
tissues and maximum benefit from the opera- 
tive procedure. To this end attention to pos- 
ture in the ten to fourteen days after surgery 
is of great importance, particularly in eases 
where the lung collapse is unsatisfactory, the 
pleura inflamed, opera tiw trauma exionsi%’C 
and when cauterization is followed by effusion. 
The lung becomes fLxod most easily to that part 
of the thorax where there is the least respira- 
tor)’ movement — ^usually to the posterior parts; 
hence during fluoroscopy particular attention 
should be given to the costo-vcrtebral gutter. 
In treatment, the attempt to break down ob- 
literation by frequent refills is first, but often 
unsuccessful. In these cases reoperation 
should not be long delayed. The author re- 
ports seven cases; in fi\’e reoperation was done 
immediately. There was usually direct re- 
adhesion between the ^’isceral and parietal 
pleurae in addition to readhesion of stumps. 
Long slender newly formed bands or sheets 
were rarely found. In early reoperations it 
was possible to separate the readherent stumps 
and pleurae by blunt dissection. The outer 
layer of the readhesion wns invariably the 
densest part. When granulation tissue was 
encountered, in cases done after a longer in- 
terval, detachment was still possible but ac- 
companied by considerable parietal oozing. 
In one of the author’s cases tuberculous empy- 


envr followed, and in another a p.ersistcnt 
pleural cffu.Fion dewloiiod. — Rcadhmon after 
Inlrapkural Cautcricalion, R. J. C. Maxu'cU, 
J. Thoracic Surg., June, ISf'iO, 14: 19/f. — (IT. 
M. G. Joncr) 

Oils in Disinfectant Oleothorax. — If tubercle 
bacilli persist, with or without trying degrees 
of iiunilency, aiiproximation of pleural sur- 
faces is ultimately denranded. Tlie empyema 
cavity becomes of more immcdiateimportancc 
th.an the lesions in the undcrljnng lung, not 
only because of the toxemia produced by the 
empyema, but also because the c.xtent of the 
surgery neces.saiy for the lung lesions is gener- 
ally less formidable than that required forthe 
empyema. Many drugs and sofufions have 
been used in the troatmontof tulicrculous empy- 
ema, but all with indifferent success. Matson, 
in 1932, reported CO per cent satisfactory re- 
sults in 50 cases of empyema treated rvith 
gomcnolized oil. Others haw used 4 per cent 
cottonseed oil with similar results. Empyema 
always results from caseation and ulceration of 
subpleunil tuberculous foci. Tire greater in- 
cidence of botii serous effusions and eraprema 
in mechanically unsatisfactory pneumotho- 
races is explained by the fact tb.atthe adliesions 
w’hich prc\’cnt collapse and the effusion or 
empyema arc thomsch'cs caused by subpleural 
tuberculous foci. Following Matson’s sug- 
gestion, the authors used both cod-liver oil and 
peanut oils because of their irritating effects 
on the pleura. As chemical disinfection of an 
infected and constantly reinfected pleura is 
considered impossible at present, irritant oils 
act beneficially by producing an inflammatory 
reaction which walls off the subpleural focus, 
prc\-cnts the constant reinfection of the pleural 
surfaces from tliis focus and encourages pleuri- 
tis wliich may ewntually obliterate the 
empyemal space. Moreover the oils inliibit the 
growth of tubercle bacilli and markedly reduce 
the toxic effects of the tuberculous infection. 
The immediate symptomatic reaction to oleo- 
thorax is most marked in patients with a mild 
infection, and least marked in those with a 
very purulent empyema . Within from four to 
eight hours after instillation of the first unit of 
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oil (usually 50 cc.; subsequently larger amounts 
are usedaccording to reaction) there nail be pain 
in the chest wliich rarely persists more than 
forty-eight hours. There is also some malaise 
and a mild temperature reaction. The toxemic 
sjTnptoms of empyema rapidly and at times 
dramatically disappear nithin a few weeks by 
wliich time the fluid in most cases has become 
tliin. Occasionally the fluid though scanty 
remains purulent but even these patients were 
sjTnptom free. Tliis improvement is followed 
bj’’ increase in general well-being and return of 
appetite and a gain in weight. These patients 
become a much better surgical risk should sur- 
gerj’' be necessary. The authora treated 20 
patients: 6 of these reexpanded their lungs 
without requiring thoracoplasty; of the re- 
maining 14, 10 now have oleothoraces which 
are negative for tubercle bacilli. In the con- 
duct of oleothorax the authors stress the neces- 
sity for frequent examination of the patient 
with periodic removal of pus or fluid and the 
maintenance of negative intrapleural pressures 
to avoid extension of infection or oil along 
needle tract or development of bronchial 
fistula. — Studies in Oleothorax: II. The Use of 
Oils in Disinfectant Oleothorax and in the Re- 
expansion of the Lung in Tuberculous Empy- 
ema, P. D. Grimm & J. J. Westra, J. Thoracic 
Surg., August, 19/f5, 14: 270. — {W. M. G. 
Jones) 

Closed Extrapleural Pneumonolysis. — This 
is a report of 50 operations in which some 
degree of extrapleural dissection was performed. 
These cases represent 35 per cent of 143 intra- 
pleural pneumonolyses. In all these cases the 
attachments were considered unsuitable for 
division by the accepted criteria for intrapleu- 
ral pneumono lysis, y^et a satisfactory collapse 
was obtained in 35 or 70 per cent of them by 
extrapleural dissection technique. If the 13 
operations performed for exploratory purposes 
in doubtful cases are excluded, the operation 
was successful in 31 out of 37, or 84 percent. 
Twenty-six cases had no postoperative fluid. 
Large postoperative bleeding followed in 3 
of the patients who had partial dissection (23 
per cent) and in 3 others. There were 6 cases 


of empyema, 5 being tuberculous, (10 per 
cent). Regarding technique, the Coryllos 
thermal cautery unit was used in all cases. In 
preparation for extrapleural dissection the 
pleura was elevated with 1 per cent novocain 
and the pleura incised one to 2 cm. from the 
lung. The extrapleural separation was car- 
ried out with the aid of a new type of sponge 
carrier and dissector designed by the author 
(made by the American Cystoscope Makers). 
Bleeding was controlled by the cautery, which 
was also used for dense fibrous strands. Small 
amounts of blood were wiped away by the 
dissector, larger accumulations being aspirated 
by means of a long suction tube. The 
presence of tubercles on the lung was con- 
sidered to be no contraindication to extensive 
stripping if there were several centimeters 
from area of division. If they were on the 
parietal pleura the operation was not at- 
tempted. There are 4 illustrative case 
reports. — Closed Extrapleural Pneumonolysis, 
J. S. Conant, J. Thoracic Surg., October, 
1945 , 14: S69. — fW. M. G. Jones) 

Death Due to Pneumoperitoneum. — The 
case is reported of a 48 year old patient who 
was to be treated with pneumoperitoneum for 
tuberculosis of the right upper lobe. The 
induction of the pneumoperitoneum was 
uneventful. At the second refill the needle 
was introduced cautiously into the abdominal 
wall, two fingers to the left and below the 
umbilicus. At first the manometer showed 
no oscillations and there was no passage of 
air. The needle was introduced somewhat 
deeper, whereupon 300 cc. of air went in 
rather easily. Tliis was followed by sudden 
cough, general malaise and respiratory 
distress. The needle was withdrarvn. A few 
minutes thereafter generalized convulsions of 
short duration set in. Coma developed and 
the patient died twenty to twenty-five 
minutes later. Autopsy revealed a hematoma 
in the rectus muscle. No injury of a major 
vessel could be found. The peritoneum 
showed no evidence of puncture. The intes- 
tinal loops were normal. Section of the 
heart revealed the blood to be foamy. The 
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brain was nornnil in appcnruiro. Tliarc* 
was tuberculopis of flic riRht upper lobe and 
some edema of tbe left lunp. The cauac of 
death wis attributed to air embolism in the 
lunpsand ])ossiblyairemboli‘;m of the brain. — 
.flcciVicnt tmrlcl an rours du pwumo- 
•piritoinc, G. Roche tt Gicon, Rev. dc In 
Inhere., lO'i'HO.'to, -Vo, 7-0, 9: 100.— (V. 
Ij:i{cs) 

Thoracoplasty Binder. — This is a descrip- 
tion, \vith good lectures, of the thoracopl.asty 
binder which has been in use at Ilcrnran 
luefer Hospital for the past ten years. 
Binders arc applied ten days after the second 
and succeeding stages of thoracojilasty and 
arc kept on bewcen operations and aftcnmrd 
until the chest wall is firmly rebridged, about 
three months after the last stage. The 
binder is simply a three or four inch soft 
sponge rubber ball which is strapped in the 
thoracoplasty depression under an encircling 
piece of stockinette b}* three throe-inch strips 
of adhesive slightly longer than the circum- 
ference of the patient’s chest. These arc 
applied in the sitting posture. X-rays films 
arc taken when the binder is off. This binder 
has superseded all others and has been a great 
help in controlling paradoxical rcspimtion 
and keeping reaision operations at a minimum. 
— A Thoracoplasl)/ Binder, E. F. Skinner, 
J. Thoracic Surg., April, 104-5, 1^: 171 . — 
(IF. M. G. Jones) 

Skin Flap for Large Cavities. — The author 
presents 2 cases with extensive bilateral 
tuberculosis and cavitation not suitable for 
any form of collapse therapy. A skin flap 
was used in each with excellent results and 
eventual rehabilitation. The procedure is 
not difficult and cases do not require close 
continuous aftercare . — Drainage of Cavities 
in Bilateral Pvlmonary Tuberculosis, V. S. 
Randolph, J. Thoracic Surg., October, 1945, 
14: 395.— (W. 31. G. Jones) 

Lobectomy versus Thoracoplasty. — ^Thc 
physio-pathological aspects, of these two 
methods of treatment for upper lobe lesions 


arc di.scufu^ed. Both li.avc the same objectives 
in view, vie. to control or cnulicatc the 
diseased focus and [xirmanenlly preserve the 
function of the remaining Iie.althy lung. 
Thor.ico})lasty .=ecm.s to be more successful, 
chiefly because it docs ])rcservc the function 
of the remaining healthy lung better than 
primat^' lobectomy, which nece.ssarily entails 
overdistension of the lower lobes. Overdis- 
{on.«ion may be a precursor to emphysema. 
IVlicn a lung harbors a tuberculous lesion of 
low-grade .activif.v’, an unphy?ioIogic.aI and 
undc.simble condition exists wluch is not 
conducive to healing. The ab.'cnce of X-ray 
evidence of disease in apparently healthy 
lung by no means rules it out. Tuberculosis 
is always bilateral, whether visible or not. 
j\nother factor of great imixrrtance is endo- 
bronchial tuberculosis wliich is present in all 
eases of tuberculosis with cavitation. Wlien 
severe and producing obstruction, one finds 
either obstructive emphysema, suppuration, 
atalccta-'is or tension cavities. It is some 
form of this complication more th.an any 
other that defeats the aim of thoracoplasty 
and is advocated by the proix>ncnts of 
primarv’ lobectomy as the cliicf indicafion for 
its use. However, at least 75 per cent of 
these cases with endobroncliial disease respond 
to thoracoplasty, and in the few' failures 
lobectomy can still be done with less risk and 
without overdistending the remaining lung. 
The evil effects of overdistension are best 
seen in the “good chronic” who heals his 
tuberculosis by atalectasis. One sees a 
reduction in the sice of the chest, a decrease 
in costal movement or e.xpandibility, contrac- 
tion of the diseased area and compensatory' 
distension of the remaining lobes or lung. 
At autopsy one sees both obstractiv'e and 
ov'crdistension-typcs of emphysema. Never- 
theless it is recognized that there are many 
cases of apparent cure in which both upper 
lobes or a whole lung is destroyed by diseaVe 
and the remaining lung shows sev'ere ov'cr- 
distension without the picture painted above. 
These cases may be exceptions to the rale ; and 
the overdistension is a very slow and gradual 
process in contrast to the rapid changes 
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subsequent to lobectomy. Another factor 
is that o\’erdistension is not only unfavorable 
to healing, should tuberculous foci be present, 
but the bronchi in this area lose some of their 
normal motihty, which is an important factor 
in favoring bronchogenic spreads. Thoraco- 
plasty is successful because at utilizes four of 
the five basic principles of therapj'’: dminage 
(bronclual), immobility, relaxation and com- 
pression. Tlie fifth principle, resection, is 
reserved for its failures. Bronchospirometric 
determinations on thoracoplasty patients show 
there is a significant reduction in function in 
only 25 per cent of the cases following a 
modern six-rib operation. Upper lobectomy 
should therefore be secondary to thoraco- 
plasty failure and has not been diflScult to 
perform when adequate exposure is obtained. 
— Primary U-pper Lobectomy versus Modem 
Selective Thoracoplasty in the Treatment of 
Tuberculosis, J. M- Chamberlain, J. Thoracic 
Surg., February, 1945, 14: S2. — (.W. M. G. 
Jones) 

Pulmonary Resection for Tuberculosis. — 
Report of 17 lobectomies and 15 pneumonec- 
tomies for pulmonary tuberculosis done 
between October, 1940 and May, 1944. All 
of these were done by the liilar dissection 
teclmique. The most frequent indication for 
lobectomy has been an open cavity with 
positive sputum. In some cases the ca\dty 
had remained open in spite of an apparently 
adequate collapse by pneumothorax; in 
others pneumothorax was impossible because 
of pleural adhesions. Several completely 
collapsed lower lobes continued to be the 
source of positive sputum despite the fact 
that no caAuty could be demonstmted by 
ordinary X-ray films or iaminograms. A 
middle lobe was excised because of a stenosis 
of its bronchus. In only one case was the 
removal of an upper lobe undertaken deliber- 
ately (in a serenteeir year old girl) when 
thoracoplasty would have been oixlinarily the 
procedure of choice. In this group there 
were 13 excellent results (7G.5 per cent), one 
with persistent positive sputum from bron- 
chial stump ulceration and 3 deaths (17.G per 


cent). The conmionest indication for total 
pneumonectomy has been stenosis of the 
bronchus. Of the 10 patients nith stenosis, 
7 made an uncomplicated recovery. Of the 
whole group, S are well or working (53.3 per 
cent) ; 3 died (one of embolism, one of infection 
and one of contralateral reactivation), but 
2 others have empyema and lung disease; the 
last 2 have positive sputum (from the opposite 
bronchus and stump ulceration). Wliat 
would appear from a radiological standpoint 
a perfectly simple procedure maj’" prove 
exceedingly difficult because of extensive 
adhesions, chiefly between diseased and 
adjacent lobes and or incomplete development 
of interlobar fissures. Lobectomies for 
cavities in close proximity to the interlobar 
fissures are likely to be difficult or even 
impossible. Neither partial nor total pneu- 
monectomy should be undertaken wliile the 
bronchoscopic appearance still suggests the 
presence of an active tuberculous broncliitis 
at or near the site at wliich the bronchus will 
have to be divided. If a collapse of the apex 
of a lung be considered necessary in a patient 
who may subsequently require a pneumonec- 
tomy, an extrapleural pneumothorax is the 
procedure of choice rather than a thoraco- 
plasty. The author closed the bronchus with 
a running suture of cluromic catgut on an 
atraumatic needle, sometimes reinforced by a 
few interrupted stitches of fine silk . — Total 
and Partial Pneumonectomy in the Treatment 
of Pulmonary Tubercidosis, R. M. Janes, 
J. Thoracic Surg., Fchntary, 1945, 14: S . — 
(IF. M . G. Jones) 

Pulmonary Resection for Tuberculosis. — 
These cases leprcsept all resections for tuber- 
culosis done between 1934 and July, 1943. 
Those done before January 1, 1942 (18) are 
i-eportcd separately as the modem teclmique 
had not been worked out before. The 45 
operations done since January 1, 1942 repre- 
sent those done by liilar dissection and the 
pleural flap method of closing the bronchus. 
Dirision into “desperate risk” and “reasonable 
risk” groups is made. Thirty-fir-c of the 
cases were pneumonectomies and 28 lobec- 
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tomies. Twenty-three patients (37 per cent) 
had endobronchial tuberculosis. Fiftj'-onc 
of the 61 cases reported were women (2 cases 
had bilateral resection) . Only 6 had negath-e 
sputum. The indications for resection are 
as follows: (J) for associated suppurative 
disease, 10 cases; (2) post-tboracoplasty, 
uncontrolled disease, 11 cases; (S) extensive 
multilobar, unilateral tuberculosis, 27 cases 
(most of these patients had ^•EIy' extensive 
and active tuberculosis, all treated by pneu- 
monectomy); (4) upper lobe cases, resection 
elected in preference to thoracoplasty, 5 
cases; (-5) basal tuberculosis, 7 cases; (G) mis- 
cellaneous groups, one base each: recurrent 
hemoptysis following thoracoplasty, tension 
cavity, and a tuberculoma. The all-too- 
common complications of persistent fistula 
and tuberculous empyema were almost elimi- 
nated entirely from the second group of 45 
cases; there was only one fistula and no case 
of tuberculous empj'ema. Contralateral 
spread appeared in 5 cases in tliis group (11.1 
per cent) . The only other serious complication 
was tuberculous ulceration in the stump of the 
bronchus (also 11.1 per cent), wliich occurred 
at the site of the mattress sutures. These 
sutures are now omitted and a simple end 
closure nith silk is used. Routine post- 
operative bronchoscopy is strongly urged at 
intemil of six weeks and six months. Five 
of the 45 cases died (11.1 per cent). The 
mortalitj’' for reasonable risks was 5.5 per 
cent, and for desperate risk cases 33.3 per 
cent. There were also 5 late deaths, but 
only 2 of these patients died of tuberculosis. 
Follow-up of the entire series (May, 1943) 
showed 15 of the 61 patients have died; of 
the remaining 46, 34 are clinically well and 
26 are working. Of these 46, 13 have positive 
sputa on smear or concentrate. Resection is 
believed to be the treatment of choice: 
(f) in preference to thoracoplasty in cases 
with active parenchymal disease complicated 
by broncliial stenosis; (2) in extensive basal 
tuberculosis with or without associated 
bronchiectasis; (S) in unilobar disease that 
has failed to respond to pneumothorax with 
apparently adequate collapse; (4) in uni- 


lateral disease that has failed to respond to 
an adequate thoracoplastj-; (o) in preference 
to cavernostomy in the treatment of tension 
cavities in unilobar or extensive unilateral 
disease; (6) in extensi^ unilobar disease 
with dense opacities and little evidence of 
fibrosis and retraction; (7) in progressive 
unilobar or unilateral tuberculosis in the 
teen-age group; (S) for tuberculoma. 
Thoracoplasty before resection of the lung 
is considered contraindicated and unnecessarj'. 
The danger of contralateral spread can be 
reduced by careful suction of all secretions as 
they collect and by placing a temporary 
ligature around the bronchus early in the 
dissection wheneTCr possible. Pulmonarj’ re- 
section can be performed safely in the pres- 
ence of an extending acthre lesion, and 
complications have not been encountered in 
these cases more often than in the inacti\'B 
group. Tuberculous bronchitis, either actha; 
or inactive, is not within itself a contraindica- 
tion to resection, even if it has to be traversed 
during the procedure. To be a contra- 
indication to resection, the contralateral 
lesion must be either uncontrolled or uncon- 
trollable. Pneumothorax is permissible on 
the contralateral side in lobectomj', but not 
in pneumonectomy. Only 2 of the Ibang 
patients have progressive contralateral disease, 
showing that the vast majority of cases 
handled the contralateral lesion without 
difficulty. The extent of resection cannot 
always be definitely determined prior to 
exploration as considerable disease may be 
found in a lobe where it was not suspected 
by X-ray studies . — Pulmonary Resection in 
the Treatment of Tuberculosis, R. H. Ovcrholt 
& N. J. Wilson, J. Thoracic Surg., February, 
1945, 14: 55. — (TF. M. G. Jones) 

Pulmonary Resection for Tuberculosis. 
The indications for lobecto raj’ are: (f) tension 
cavities wliich failed to respond to pneumo- 
thorax or where pneumothorax was not 
advisable; (S) predominantlj^ broncliial tj'pe 
of tuberculosis, perhaps with little cavdtation; 
(S) lower lobe cavatj’ not responding to 
pneumothorax; (4) extensiv’e caseation of one 
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lobe with little caAitation and with disease 
almost limited to the one lobe; (5) a slurunken 
destroyed lobe •with extensh-e ca-vitation with 
contralateral lung normal or contralateral 
lung requiring perhaps later collapse therapy; 
{6) unilobar disease in a young patient in 
preference to thoracoplasty, especially if 
still in the growing age period. Lobectomy 
conserves more pulmonarj’^ function than does 
thoracoplasty. The degree of tuberculous 
acti^^ty permissible in this group is a question, 
and some of these patients had derated 
sedimentation rate, slight fever and an 
elevated pulse rate. Others had hadextensive 
bilateral disease one or two years prior to 
operation. The only patient who died from 
contralateral spread in tliis series had a large 
amount of sputum. Cases presenting on the 
operation table an unsuspected involvement 
of the apex of the lower lobe or those in which 
the fissure is incomplete or fused were usually 
not gh'en lobectomy and some other procedure 
substituted. (A lateral tomograph is of 
some help in depicting interlobar fissures 
before operation when other means fail.) 
Oxygen-ether is preferred as it gives a smooth 
anesthesia. Silk vtis used throughout; and 
the broncliial stump always covered by a 
flap of pleura. The plurenic nen^e was crushed 
following remoral of a non-contracted upper 
lobe. The remaining lobe is freed of all 
adhesions to permit full expansion. All 
cases were drained bj’’ water-seal method for 
forty-eight hours. Duration of operation 
araraged four and one-half hours. No 
instance of shock ■was encountered, due to 
avoidance of anoxia, meticulous technique and 
adequate intravenous therapy. Bron- 
choscopy was not performed routinelj' after 
operation, but great care was used to avoid 
retention of broncliial secretions. Results: 
of 15 Imng patients, 13 are in good condition, 
12 have negative sputum and 6 of these by 
culture. One had a small apical staphy- 
lococcus empyema cured later by a thoraco- 
plasty. One case developed a tuberculous 
empyema and broncliial fistula which ■u'ill 
require a thoracoplastj '. — Lobectomy for 
Pulmonary Tuberculosis, H. C. Maier & 


R. Klopsiock, J, Thoracic Surg., February, 
1945, U: £0.—{W. M. G. Jones) 

Massive Blood Transfusions after Lung 
Resection and Pulmonary Edema. — Experi- 
ments on dogs show that massive whole 
blood transfusions foUorang extensive lung 
resections are well tolerated if certain pre- 
cautions are obseiwed: if the amount of 
lung resection, the rate of infusion and the 
amount of infusion are kept ■within limits 
simulating clinical practice. Every cubic 
centimeter of blood lost during’ operation 
should be replaced by whole blood and there 
should be no delay in the replacement. 
Shock due to hemorrhage is more easily 
prevented than treated. When patients are 
given very large amounts of blood in a short 
period of time very little saline or glucose 
should be given in the following twenty-four 
hour period. As the average blood loss in 
lung resection is about 1,500 cc., three to 
five blood transfusions as replacement are in 
order, and pulmonary edema probably will 
not occur except in the presence of severe 
cardiorascular or pulmonary disease. (Even 
if all this blood is given rapidly citrate poison- 
ing is unlikely as 2,500 cc. would have to be 
given in fifteen minutes to approach the fatal 
dose of sodium citrate in animals. If neces- 
sarjq fatal toxic reaction from the citrate can 
be avoided by intravenous injection of calcium 
salts.) If a patient sustains a severe hemor- 
rhage and whole blood is not immediately 
available, saline, glucose and plasma must be 
used to combat shock; but whole blood for 
replacement is necessary, only one must in 
these circumstances necessarily limit the 
volume of whole blood given to avoid the 
danger of pulmonary edema.— ‘T^e Use of 
Whole Blood Transfusion in Resections of the 
Lung, T. F. Thornton, W. E. Adams, /. E. 
Bryant & L. M. Carlton, J. Thoracic Surg., 
April, 1945, 14: 176.— {W. M. G. Jones) 

A Self-Retaining Scapula Retractor. — “By 
shortening one blade of the Tuffier retractor 
and inserting pegs along the outer surface 
of the second (sliding) blade, this retractor 
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can be used as a self-retaining scapula rctrac- 
tor. No assistant is required to hold it, and 
there is no danger of perforating the parietal 
pleura during thoracoplasty. The exposure 
secured is excellent and the retractor -n-ill 
work well for either side of the chest.” — Sdf- 
Reiaining Scapula Retractor for Thoracoplastu, 
K. P. Klasscn, J. Thoracic Surg., October, 
1945 , 14: 414 .— (W. M. G. Jones) 

Tuberculosis of Nasopharynx. — ^Tuber- 
culosis of the nasophaiy'nx occurred in IS of 
24 cases of pulmonarj’ tuberculosis studied at 
autops}’. Tire pathological process was 
generally an ulcerative lesion on the posterior 
portion of the roof and the upper portion of 
the posterior wall. Less frequently lesions 
were found on the posterior margin of the 
ostia of the Eustacluan tubes and naso- 
pharyngeal surfaces of the uwla and soft 
palate. In 4 of the IS cases lesions u-ere 
found only microscopically. Graf noted gross 
lesions in 36 per cent of US cases of pulmonary' 
tuberculosis, while microscopically the inci- 
dence was 82 per cent. No nasopharyngeal 
tuberculosis was found either by gross or 
microscopic examination in the authors’ 
cases of miliary' tuberculosis. They agree 
with Dietrich that hematogenous infection is 
rare. The important etiological factor is the 
inoculation of the nasophaiy’ngeal mucous 
membrane by the bacilli from the sputum. 
This e.xplains the localization. The deep 
inferior ceia'ical Ij'mph nodes were inTOlved, 
but not the superior cer^dcal retropharyngeal 
nodes. Gross ulcers were irregular, ovoid, 
with undermined margins and yellowish-gray 
bases. Histopatho logical changes were 
observed primarily in the remnants of. the 
lymphatic tissue and consisted of subepithelial 
tubercles with -rarying degrees of caseation. 
Clinically, tuberculosis of the nasopharynx 
mayr remain as the active source of reinfection 
after the arrest of the pulmonary process. 
Therefore, where sputum conversion does 
not occur, the nasophaiy'nx should be investi- 
gated as a possible focus. — Tuberculosis of the 
Nasopharynx: Its Frequent Incidence and 
Clinical- Significance, A. R. HoUender ifc 


P. Szanto, Dis. of Chest, May-Jttnc, 194-5, 
II: 227.— (K. R. Boucof) 

Tuberculosis of Brain. — Twentj'-two cases 
of cerebral tuberculosis ha^•e been studied. 
They can be divided in asyTUptomatic (silent) 
and sj'mptomatic forms. Pirn different types 
may' be distingirished: (1) the tumorous ty'pe: s 
sy'niptoms depend upon the location of the 
lesion and include increased spinal pressure; 
(2) the encephalitic type wliich is really a 
tuberculous meningoencephalitis; (S) multiple 
tuberculomata; ( 4 ) meningeal types which 
are very' hard to differentiate from tuberculous 
meningitis; (5) mixed types. In 15 cases an 
autopsy' was performed. In all of them pul- 
monary' tuberculosis was encountered wliich 
rras active in 11 and inactive in 4. In all 
cases below fourteen years of age an active . 
pulmonary' lesion was found. Amongst the 
4 inactive cases 2 presented the tumorous form 
of cerebral tuberculosis. In the brain, the 
lesions showed inflammatory' reaction and 
fibro-caseous destruction. Tliis is the most 
frequent finding and seems to be the common 
reaction of the nenmus tissue to the Koch 
bacilli. The size of these lesions AXiries from 
pin-head to \valnut. It has not been possible 
to verify if the meningeal infection or the 
encephalitic infection was first to start. One 
case of early cerebral tuberculosis has puzzled 
the author. The patient had succumbed to 
caseous-pneumonic tuberculosis and had 
shown no clinical symptom of cerebral 
im'olvement. The .autopsy showed a fibro- 
caseous nodule of the size of a rice kernel in 
the inferior portion of the anterior orbital 
gj'nis. Tliis nodule showed a necrotic focus 
with many histiocy'tes and ly'nipliocytes. 
There uns tlirombosis of the capillaries 
within the nodule and also in the surrounding 
tissue and numerous Koch bacilli were found. 
The author believes that possibly some cases 
of acute exacerbation of cerebral tuberculosis 
W’hich are superimposed on pre&dsting tuber- 
culoma, may benefit from a treatment with 
Jousset allergen wliich caused some sensation 
at the time of its first publication in 1932. 
Ile%-3sion and thorough study’ of this treat- 
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mentis advocated . — Aspedos anatomo-clinicos 
de la tubemdosis cerebral, J. Bernales, Rev. 
mid. peruana, May, 194-5, 18: 145. — (TF. 
Svnenty) 

Arthrodesis of Hip. — ^Tliirty-two patients 
with unilateral tuberculous involvement of 
the liip were operated upon in the hope of 
producing fusion of the unstable joint. The 
patients varied in age, duration of disease, 
amount of incapacity and amount of joint 
destraction. Four types of surgical tech- 
niques were used: (f) the standard Hibbs 
procedure mth transplantation of the greater 
trochanter of the femur across the joint line 
after reversal of its direction; (2) massive 
transplant of the anterior portion of the 
crest of the ilium across the joint line ; (S) use 
of chips of TOrious sizes after curettage; 
(4) simple curettage of the joint. Union of 
the joint was achieved in 80 per cent of the 
Hibbs type graft, 70 per cent following 
massive inlaj’’ graft, 50 per cent following 
cliip graft and no union in the one acute 
case in whom only curettage was performed. 
Although the percentage of successes resulting 
from the Hibbs and massi\-e inlay grafts was 
nearly the same, the former procedure secured 
synostosis in an average of twelve months, 
whereas the latter averaged eighteen months. 
The distribution of cases in these two groups 
regarding the amount of destruction present 
according to preoperatiTC X-ray e\'idence was 
essentially equal . — Experiences with Arthro- 
desis for Tubercidosis of the Hip, D. M. 
Bosu'orth cfc L. A. Green, Quart. Bull. Sea 
Ficio Hasp., Jamiary, 1945, 8: 39. — (P. Q. 
Edwards) 

Skin Tuberculosis. — Presumptive e^^dcnce 
of a primary tuberculous complex of the skin 
consists of lustological and bacteriological 
proof of the tuberculous nature of the lesions 
and eudencc that it is a primarj' infection. 
This latter criterion is often difficult to 
substantiate. Two cases arc presented, both 
of which fulfill the above stipulations: a 
small, isolated tuberculous lesion of the skin 
witli enlargement of the regional lymph nodes 


and formation of a cold abscess. The super- 
ficial lesions as well as the adenitis were 
proved to be tuberculous by both culture and 
biopsy. In the second case there was a 
concomitant primaiy tuberculous complex in 
the lungs. Complete surgical remo-val of the 
sldn focus and adjacent infected nodes does 
not result in any untoward results, such as a 
persistent draining sinus, and may be of value 
as a prophylactic measure against possible 
future dissemination to other parts of the 
body.— Primary Tubercidosis of the Skin: 
Case Reports, M. Weichscl & P. F. Salgado, 
Quart. Bull. Sea View Hasp., January, 1946, 
8: 62. — (P. Q. Edwards) 

Artifacts in Preparations of Tubercle 
Bacilli.— Artifacts may arise from the mechan- 
ical manipulation of tubercle bacilli wdiile 
they are being spread on a slide and from the 
staining procedure. An attempt was made to 
establish the real or artifact nati re of beads 
and granular forms in tubercle bacilli. Much 
granules can be demonstrated in' tubercle 
bacilli of rarious ages and morphology as 
derived from four-day old, one-month old and 
eight-month old cultures. Comparisons were 
made between preparation stained with 
methylene blue (Loefller’s on unfixed cells), 
a 1 per cent water solution of basic fuchsin, 
or Giemsa stain after acid hydrolysis (method 
used by Robinow, 1941). The latter revealed 
a granular component reasonably referred 
to as a nuclear body, wliicli could be easily 
confused nith the bodies described by Much. 
Upon closer comparison, however, dis- 
similarities are readily noted. In young cells 
the nuclear bodies generally number two, 
sometimes three, whereas the Much granules 
are usually larger and appear in ^-arjing 
numbers, often as many as six or eight. The 
latter granules arc rather CTCnly distributed 
along the cell, whereas the nuclear bodies arc 
located most frequently at the ends and not at 
nearly equal inteia-als. Similar differences 
were obsen-ed in cells from older cultures. 
Xo formed bodies within the bacjllus cor- 
responding to the granules of Afucli were 
seen in stained or unstained firing propara- 
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tions. TI\c apponmncc of tiio Much granules 
is neither dependent on nor indicative of the 
presence of cthcr-alcoho! solulilc components. 
Extracted cells show them ns well as une.x- 
traefed. Tubercle bacilli that linw been 
fragmented or othennse rendered non*ncid- 
fast no longer have the capacity to .ehow 
Much granules. This is a ratlier unique 
characteristic, since, ns a rule, formed struc- 
tures of fneed colls stain whether the cell is 
intact or not, Tire granules decrease in 
number and size instead of density as the 
concentration of the stain is reduced; this 
would not have been the ease if they repre- 
sented structural components of the cell. 
These granules arc not peculiar to myco- 
bacteria; they can bo demonstrated in acid- 
fast cells of a distinctly different origin. 
Treatment of Much-stained granular bacilli 
with 5 ixjr cent phenol results in a dispersal 
of the stain throughout the cell body and if 
these solidly stained cells are again washed in 
sequence with Lugol’s iodine, nitric acid and 
the remaining solutions of the staining tech- 
nique, some of the bacilli become gmmilar 
again, Tliey may bo fewer in number and 
may be in new locations relative to the whole 
cell. Ultimately the cell seems to gh'c up 
its stain so that no or only a small number 
of granules appear. It is extremely unlike!}’’ 
that the formed structures of a fixed cell 
could behave in such a fashion, especially in 
slufting position. The beaded tubercle 
bacillus is another conspicuous structural 
variant of the uniform acid-fast rods. It 
appears only in carbol-fuchsin stained prepara- 
tions and here not consistently. The chemical 
composition of the fuchsin, the concentration 
of the dye, and the presence of dilute sodium 
chloride in the dye, all influence the number 
of beads formed. In addition it has been 
shown that 95 per cent alcohol wll dissolTC 
or disperse these bodies. To obtain at will 
a high concentration of beaded cells in any 
preparation it is simply necessary to add to 
the regular carbol_ fucltein solution 0,5 g. of 
sodium chloride per 100 ml. In this study it 
has not been possible to identify beads with 
any of the granular variants or inclusions of 


the tubercle bacillus that arc more definitely 
established as real and functional forms or 
components of this microorganism. The 
gnxnulo.s of ]Much and beads arc similar in 
cb.amcter and neither one represents a 
morjrhologica! rmit of the tubercle bacillus. 
It is not possible to explain the oripn of 
beads .and granules, Tlint they can be 
rcndil}’ created in tlie actix-cly multipljung 
cells from young cultures suggests that they 
are not dependent upon degeneration prod- 
ucts for their appearance. They may repre- 
sent small dense concentrations of dye 
developed from some reaction between 
solvents and sf.iin. The Mycohadcrium 
Ittbcmihsis docs apparently not liaTC a great 
x-nricty of xdable forms connected with its 
reproduction. Unquestioned is the acid-fast 
rod, whicli may show branching and which, 
after appropriate staining, shows what seem 
to be nuclear bodies. Of this form, newly 
dexTloped cells may be weakly acid-fast and 
take tlie counterstain. It seems likely th.nt 
Much’s granules and beads are of similar 
origin and are both artifacts of the staining 
procedure . — Some Arlifacts Encountered fa 
Stained Preparations of Tvbcrdc Bacillu 
II. Much Granules and Beads, K. R. Porter 
& D. Ycgian, J. Bad., November, 1945, 
SO: oGS. — (T. G. Pdrik) 

Fluorescent Method for Detecting Tubercle 
Bacilli. — A method is presented for preparing 
and staining smears for the fluorescent method 
im’ohing the use of a blending agent, methyl 
cellulose, with or ndthout prior enzyme treat- 
ment of the sputum. The blending agent 
tends to separate the bacilli from the artifacts 
and make their recognition easy. The quality 
of the slides seems to be improTOd by treating 
the sputum uith a u-ater solution of pancreatic 
enzyunes. The addition of dried bile to the 
enzjTne solution may also be helpful in 
reducing artifacts. lire enzj’me may act 
to reduce artifacts because the latter are 
fatty substances th.at react with lipase, or 
tlie enzyune may’ alter the structure of the . 
sputum so that better blending results. Good 
slides can be prepared without the enzyme 



ABSTRACTS 


77 


treatment and users may decide to simplify 
the method by its omission . — Improvements 
in the Fluorescent Method for Detecting 
Tubercle Bacilli, D. <S. Stevens, J. Lab. 
Clin. Med., October, 194-5, 30 : 892.— {F. G. 
Petrik) 

Pectiliar Corpuscles in Tuberculous 
Material. — ^The author describes, with the 
aid of illustrations, sparsely occurring bodies 
found from time to time in the examination 
of tuberculous sputum. These cone-like bodies 
are felt to be fungi of the yeast-oidia group. 
They occur in .association with tubercle 
bacilli. In several instances, mycelia-like 
elongations were noted protruding from the 
mother cell. Large stratified cells similar 
to those reported from tissue of Schaumann’s 
disease were noted. The association and 
significance of these findings are not known. — 
On Peculiar Corpuscles Occurring in Tuber- 
culous Material, V. Hallberg, Acta med. 
Scandinav., April S, 1943, 113: 41^- — C-®* 
R. Loftus) 

Egg Powder for Media. — Dried egg powder 
is becoming available in Europe. It is, 
therefore, recommended for the preparation 
of media for the cultivation of tubercle 
bacilli; 120 ml. fresh milk, 5 g. potato flour, 
one small potato are heated in the boihng 
water bath, for one hour. After cooling to 
60° C. the following nuxture is added: 60 to 
70 g. dried egg powder, 10 ml. glycerol, 5 ml. 
of a 2 per cent aqueous solution of malachite 
green, 1.5 to 2 g. asparagin and enough water 
to make up to 200 ml. The medium is tubed 
and sterilized in the usual manner. — 
KuUivdcia Mycob. tuberculosis na p6de z 
prdsku zo siisen-^ch vajec, J. Friedmann, 
Casopis Lekafu Cesk^ich, April 19, 1946, 85: 
616 . — ( 0 . Felsenfeld) 

Weltmann Reaction. — ^The Weltmann re- 
action is influenced by the pH of the medium. 
Because of the disagreement of several authors 
regarding the importance of the calcium level 
for the reaction, 10 patients received high 
doses of calcium intravenously and the|blood 


calcium level as well as the Weltmann re- 
action before and after the injections were 
tested. While a considerable increase of the 
blood calcium was observed, the Weltmann 
reaction was unaltered or showed a slight 
shift to the right. It is concluded that other 
points also play a r61e in the establishment 
of the reaction . — Pokus o v^klad Weltmannovy 
reakce, M. Skyba, L&karsM Listy, February, 
1946, 1: 45 . — ( 0 . Felsenfeld) 

J 

Bacteriostasis of Oils for Tubercle Bacillus. 
— (1) The bacteriostatic action of peanut 
oil, cod-liver oil and gomenol for the H37 
strain and the bovine and avian types was 
determined, (a) Peanut oil is inhibitory for 
virulent Inunan strains in a concentration of 

5 per cent; for the bovine type in a concentra- 
tion of 2 per cent; for the avian type the 
limit of tolerance was not determined, but 
it is greater than a concentration of 10 per 
cent, (b) Cod-liver oil is bacteriostatic for 
the human, bovine and avian types in 1 per 
cent concentration, (c) Gomenol is bac- 
teriostatic for both human and avian types 
in 5 per cent concentrations. Complete 
inhibition of the bovine type occurred in 1 per 
cent concentration. {2} Prolonged incuba- 
tion of virulent human strains with peanut 
oil, cod-liver oil and gomenol does not alter 
the virulence or the acid-fastness of the 
organisms, although the colony morphology 
is altered. (S) Complete lysis of colonies 
by oil was not observed. (4) After exposure 
of the human and bovine strains to the inhibi- 
ting efiect of oils, a rich medium is required 
for growth. (5) It is suggested that the 
oils adherent to the tubercle bacilli inhibit 
the growth of this bacillus by a physical 
rather than a chemical action . — Studies in 
Oleothorax: I. The Bacteriostatic Action of 
Oils on the Tubercle Bacillus, P. D. Crimm 

6 Veronica F. Martos, J. Thoracic Surg,, 
August, 1945 . 14: 265.— {W. M. G. Jones) 

Sulfadiazine in Experimental Tuberculosis. 
—Twenty-four guinea pigs were inoculated 
with tubercle bacilU. Six animals were not 
treated ; 6 received from the day of the inocula- 
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tion 300 mg. sulfadiazine dailj* (group A); in 
6 animals the same treatment was started 
one week after inoculation (group B); in 6 
animals it was begun three weeks after the 
inoculation (group C). The dose of sulfa- 
diazine was later diminished because of its 
toxic effects. One animal of each group was 
sacrificed after fifteen da3's, one, one and a 
half, two and three months; no animal in 
003"^ group lived longer. In group A a 
favorable action of the drug on the bacillemia 
and inhibition of propagation to the organs 
for some weeks was seen; the effect was less 
fawmble in group B; group C showed rather 
an acceleration of caseation. — Svlfadiasinc cl 
tuhcTculose exp6rivientale dv cohcyc, M. Girovx, 
Laval mid., January, 1946, 11: 34 . — (<?. C. 
Leincr) 

Streptothricin and Streptomycin in Experi- 
mental Tuberculosis. — ^The tuberculostatic 
activity of streptothricin and streptom3*cin 
upon the human tubercle bacillus was studied 
in vitro in Kirchner’s medium. Streptomj'cin 
was found to be approximate!}’ 20 times more 
active against the tubercle bacillus than 
streptothricin. The toxicit}'' of the two 
drugs for the dexuloping chick embr3-o was 
tested in various concentrations. Strepto- 
thricin was approximate^ four times more 
toxic than streptomv’cin. The inhibitory 
effect of streptoms’cin on the development of 
tubercles in the chorioallantoic membrane of 
the chick embiy’O following incubation of 
bacilli vith the drug at 37.5° C. for twenty’- 
four and forty-eight hours has been estab- 
lished. — The Tvbercidosfaiic Action of Strcpio- 
(hridn and Streptomycin tcith Special Refcra\cc 
to the Action of Streptomycin on the Chorioal- 
lantoic Membrane of the Chich Embryo, E. TT. 
Emmarf, Pub. Health Pep., November SO, 
1945, 60: 1415.~-iG. C. Lciner) 

Inhibition of Tubercle Bacillus by 
Aspergillic Acid. — ^The inhibitory’ action of 
aspergilUc acid on two strains of M. tuber- 
culosis, H37 and a fast-growing human type, 
was investigated. The media used were 
Long’s synthetic medium, with and without 


ferric ammoiuum citrate and bacto-nutrient 
broth. On the latter medium, onh’ the 
fast-growing tubercle bacilli multiplied readily. 
Liquid media were used for the fast-growing 
strain; agar was added for growing the H37 
strain. Aspergillic acid was added to the 
media as the sodium salt. Aspergillic acid 
in low’ concentrations (1:80,000) inhibits the 
growth of M. tuberculosis in media to which 
no ferric ions were added. Ferric ions arc 
precipitated b}’ aspergillic acid. It seems 
like!}’ that iron is essential for the growth of 
M. tubcrcidosis; asperpllic acid inhibits the 
growth by interfering with the utilization of 
iron of perhaps also by interfering with the 
functioning of iron-containing enzy’me sy's- 
fems. — The Antiiubcrcular Adivity of Asper- 
gillic Acid and Its ProbcMc Mdoc of Action, 
A. Goth, J. Lab. & Clin., Med. November, 
1945, 30: S99.—(F. G. Petrik) 

Reactivation of Tuberculin Reaction. — 
Eight cases are reported of spontaneous 
actmtion at the site of a preriously negative 
tuberculin test. This acth'ation coincided 
witir a primaiy’ infection winch had occurred 
some time following the negatiw skin reaction. 
At the time at which tlie phenomenon of spon- 
taneous activation occurred newly performed 
tuberculin tests were posithu. Tire cases were 
observed among student nurses e.xposed to 
tuberculosis. The interval between perfor- 
mance of the tuberculin reaction and the ap- 
pearance of spontaneous acti^ntion was 
119, S4, 55, 24 and 15 days, respectix'el}'. The 
last 2 cases were considered as belonging to a 
somewhat different category since the tuber- 
culin reaction possibl}’ may Imu been per- 
formed within the pre-allergic phase and after 
the primary’ infection had alread}’ taken place. 

In 2 cases the primary’ infection remained 
clinically silent. In a 11 other cases more or less 
sex'ere symptoms were present during tius 
period: chest p-mn, joint pain, loss of weight, 
episodes of foTCr. One case presented ferer 
with development of erythema nodosum and 
fatal tuberculous meningitis shortly there- 
after. In 4 cases X-ray examination re- 
vealed foci in the parahilar region. — Notivcaux 
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cas de virage spotUanC de la ciiii-riaclion a la 
tuhcrcidine, E. Rist & Ch. Coitry, Rei). de la 
(ubcrc., 19U-1945, No. 7-9, 9: 109.— (V. 
Leiics) 

Vitamin C in Tuberculosis. — Sixty persons, 
of whom 10 were normal and 50 ill with tuber- 
culosis, n'ere examined as to blood vitamin-C 
level and urinao’- excretion of the vdtamin. 
The method of van Eekelen, Emmerie and 
Wolff was used for the determination of ascor- 
bic acid, a method which includes the oxidized 
reversible acid as well as the reduced. 
Saturation wns determined by intravenous 
injection of 300 mg. vitamin C and analysis of 
the content in the urine for the following three 
hours. Saturation existed when more than 
one-half wns excreted. In group one, wliich 
consisted of 21 normals, healed or inactive pa- 
tients, the blood values varied between 0.7 
and 2.9 mg. per cent, with the average at 2.0 
mg. per cent. Group tw'o, consisting of 26 
patients with productive tuberculosis, had 
values of blood vitamin C ranging from 0.5 to 
3.0 mg. per cent, with an average of LS5 mg. 
per cent. Group three, with 13 patients with 
exudative tuberculosis, had values from 1.0 to 
3.0 mg. per cent and an average of 2.05 mg. 
X)er cent. There was no relation betw'cen the 
severity of the disease and the blood level of 
ascorbic acid. There was, however, a direct 
relation between the disease severity and the 
unsaturation, as determined by the amount of 
ascorbic acid needed to be injected to bring the 
urinary excretion up to normal. There was 
no relation between the blood value and the 
urinarj' deficit, except that saturation was 
reached more easily with high blood ^dtamin- 
G levels. Part of the discrepancy may be 
explained by the prevention of further o.xida- 
tion of dehydroascorbic acid in those most ill, 
resulting in high blood values of the reversible 
oxidized acid. In the urine only the reduced 
acid appears, gmng a truer picture. Deter- 
mination of urinan* excretion of injected ascor- 
bic acid is thus the best method of studying 
vitamin C metabolism. — Untersriclmngen Hhcr 
den Vitamin C-Gehalt des Bhites hei Lntngen- 


tuherhulosen, J. E. Wolf, Schweiz, med. Wchn- 
schr., June 9, 194-5, 75: 506. — {J. Gerstein) 


Lung Volume and Ventilation. — A method 
was worked out wliich permitted the measure- 
ment of the following pulmonary data: (J) re- 
sidual capacity (usually termed residual air), 
that is, the amount of air left in the lungs after 
a complete expiration; {2) equilibrium 
capacity (usually called mid-capacity), that is, 
the amount of air left in the lungs after a nor- 
mal expiration; (S) total capacity, that is, \dtal 
capacity plus residual capacity. Normal 
values for the residual, equilibrium and total 

, J. Equilibrium capacity 

capacity and the ratios — — ■■■■■ , r, 

■’ Total capacity 


Residual capacity 


were determined for 35 


Total capacity 

healthy persons, 16 males and 19 females. 
The upper normal value for the relation of the 
residual capacity to the total capacity was for 
males 30.2 per cent, for females 33.9 per cent. 
In cases of slight tuberculosis the values were 
the same as in normals. In cases of extensive 
tuberculosis the total capacity diminished con- 
siderably, the equilibrium capacity did not 
show any definite change, the residual capacity 
showed a definite rise. The cause of the in- 
creased residual capacity and the relatively 
increased equilibrium capacity was probably 
pulmonary emphysema or any air spaces in , 
the lungs that were functionally inferior such 
as cavities. Similar findings were obtained in 
bronchial stenosis. Under pneumothorax 
treatment a decrease of all the rnlues wns seen, 
but the relation between the rnrious data re- 
mained the same. A change of these ratios 
was found when there was one of the con- 
ditions present which produced the same effect 
in the cases of pulmonary tuberculosis without 


pneumothorax treatment. Thoracoplasty re- 
duced the absolute values of total capacity, 
equilibrium capacity and residual capacity; 
the residual capacity showed a relative rise. 
In patients who had had thoracoplasties sLx to 
si.\-teen 3'ears prior to the e.xamination, the lung 
rxilume was increased, apparently due to dis- 
tention of the contralateral lung, but the rela- 
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tions between the TOlurae fractions were the 
same ns in recently operated cases. In 14 
cases the lung volume was determined before 
and one to two months after pneumonectomy 
or lobectomy. The remaining lung tisstic in- 
creased in \-ohime and a rise in the ratios 
Residual capacity , Equilibrium capacity 

' " ' ■ ' ' " ' ' , liOCi ' '''''' 

Total cap.acity Total capacitj' 

took place. In cases examined some j-cars 
after operation these increased ■caiucs seemed 
to haa-e diminished in connection \rith an 
increase of the total capacity. During the air 
insufflation in pneumothorax treatment ex- 
p.insion of the thoracic cage takes place. The 
physiological dead space is that part of the in- 
spired air that is left behind in the air pnss.ages 
and thus docs not reach the ahtoli. A new 
method was derised to determine the dead 
space. With this method, uneven ventilation 
has an enlaipng effect on the dead space. 
Tlie x-alue obtained for the dead space gives a 
fairly good idea of the cffcctiTCness of vett- 
tilation. Tlic dead space was in S normal 
males between 0.13 and 0.2G liters, in 4 
normal females between 0.09 and 0.14 liters. 
In 10 out of 12 cases of emphysema a dead 
space of more than 0.2G liters was found. In 
cases of bronchostenosis there was an absolute 
and relative increase in the dead space. In 
cases of far ad\anced pulmonary tuberculosis 
without collapse therapy an enlarged dead 
space was usually found. In pneumothorax 
no important change of the ventilation 
efficiency in respect to dead space and unexnn 
ventilation was found. Tlioracoplasty did 
not, as a rule, lead to marked differences in the 
efficiency of ventilation. After some time a 
slight impairment of the ventilation noight 
arise due to "complemental emphj’sema.” 
After lobectomy and pneumonectomy the 
efficiency of %'entiiation was reduced, probably 
due to distention of the lungs. There is prob- 
ably a reflex mechanism by wliich diminution 
of the lung volume produces an increase of the 
thoracic volume; this then is the cause of a 
permanent distension of the lungs. Tliis re- 
flex possibl}' ser\'es to maintain a respiratory 
surface of a certain size and to facilitate the 
blood flow' through the lungs. In general, a 


rclath'C increase of the equilibrium and re- 
sidual capacities was associated with d5'spnc3. 
Tlic presence of the same ■vital capacity in in- 
dividuals of the same size docs not impl}’ that 
their lungs have the same functionjil capacity. 
Tliis is, liowcver, more probable if the residual 
capacities arc equal. — Lwn? Volume and Fcn- 
tilaiton Efidcncy: Changes in CoUapsc-treakd 
and Kon-coUapsc-trcalcd Pulmonary Tvbcr- 
ailosis and in Pulmoncciomy and Lohcclomy, 
G. Biralh, Acta mcd. Scandinav,, Supplcmcn- 
turn 154, 1944-~-(G. C. Ijcincr) 

Positive Pressure Respiration. — ^Experi- 
mental studies were carried out on dogs 
anesthetized with pentobarbital sodium to de- 
termine the effect of long periods of pressure 
brcathingaloneand when combined withacute 
hemorrhage or trauma of the liind limbs. Tlie 
following results were obtained: (1) Contin- 
uous positive pressure respiration with a pres- 
sure of 20 cm. of water, a) Rve of 9 animals 
survived three hours of continuous positive 
pressure respiration, but the other 4 developed 
fatal apnea, b) The apnea caused by a con- 
tinuous positive rcspiratorj' pressure of 20 cm. 
of water was not affected by large doses of 
atropine but was abolished bj’ bilateral 
vagotomy, c) Continuous positiva pressure 
respiration had a variable effect on the femoral 
arterial pressure and on the heart rate. It 
slowad and deepened the respirations. It 
elevated the jugular vanous pressure, the renal 
vanous pressure, the pulmonary' arterial pres- 
sure and the pulmonary vanous pressure. It 
decreased the diameter of the heart and 
thoracic inferior vana c.ava but increased the 
diameter of the abdominal vana cava. It 
dilated the tracheobronclrial tree, d) Three 
of S animals survivad two hours of continuous 
positiva pressure respiration after a hemor- 
rhage of 30 cc. per kilogram of bod}' weight in 
fiva minutes, but the other 5 animals de- 
valoped either apnea or circulatory failure, c) 
Tluae hours of continuous positiva pressure 
respiration did not cause either pneumothorax 
or mediastinal emphysema in a single case, but 
in all of a group of 5 animals acute parencliymial 
and subpleural emphj'sema devaloped. (~) 
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Intermittent posithTj pressure respiration with 
a pressure of 20 cm. of water, a) All of a 
group of 5 animals uathstood three hours of 
intermittent pressure respiration without diffi- 
cult^^ b) Intermittent positive pressure 
respiration produced considerable fluctuation 
of the femoral arterial pressure with a decrease 
of the mean pressure. It elected the jugular 
\-enous pressure, the pulmonar 3 '^ ■\'enous pres- 
sure, the renal venous pressure, and the pul- 
monary arterial pressure. It decreased the 
diameter of the heart and thoracic inferior 
vena cava but increased the diameter of the 
abdominal vena ca,ve and the tracheobronclual 
tree. It slowed and deepened the respirations 
but had no consistent effect on the heart rate, 
c) Three of 5 animals sur\dved, without diffi- 
culty, two and a half hours of intermittent 
positive pressure respiration follouang a 
hemorrhage of 30 cc. per kilogram of body 
weight in five minutes. The other 2 developed 
circulatory failure and the animals were given 
10 cc. of blood per kilogram of body weight 
with such improvement that they u-ere then 
able to complete the experiment, d) Splenec- 
tomized animals were unable to withstand 
even a small hemorrhage (10 to 20 cc. per kilo- 
gram of body weight) during intermittent posi- 
tive pressure respiration, e) Trauma to the 
hind limbs during intermittent positive pres- 
sure respiration prowd fatal to all 4 animals. 
It was demonstrated that the pressure 
breathing was a definite factor in hastening 
their death. /) Three hours of intermittent 
positive pressure respiration with a pressure of 
15 cm. of water did not cause either pneu- 
mothorax or mediastinal emphj^sema in a 
single case, but' in all of a group of 3 animals 
acute parenchymal and subpleural emph 3 'sema 
developed. (From the authors’ Summary) — 
Certain Effects of Positive Press^ire Respiration 
on the Circulatory and Respiratory Systems, D. 
T. Carr & H. E. Essex, Am. Heart J., Jan- 
nary, 1946, 31: 53. — (G. C. Leiner) 

Intrapleural Gases. — ^Textbooks generally 
agree that the diffusion of gases in the pleural 
ca\’ity is dependent upon the partial pressure 
differential between the gases in the pleural 


space and those in the venous circulation, 
thereby protuding a modns operandi for the 
moving of the gases into the venous circula- 
tion. The pleura itself also plays a vital r61e 
in modifying the diffusion of gases. The 
mechanism of pleural absorption was demon- 
strated experimentally by a study of the gases 
in the pleural ca\’ities of 44 patients with un- 
complicated unilateral pneumo thoraces: 50 cc. 
of air was withdrawn from the pleural cavity 
for direct analysis of oxygen and carbon 
dioxide content by the Haldane-Boothby- 
Sandiford method. Nitrogen content was the 
amount left after subtracting the other two. 
"Volumes per cent of the respective gases were 
calculated by the Coryllos formula. In 145 
analj'ses on 44 patients, the oxygen volume 
pereentages in the pleural space were much 
below the level of oxygen in the venous sys- 
tem: average volume percentages were 2;8 or 
19.96 mm. Hg. in the pleural cavity, whereas 
those in venous blood are reported as 5 or 38 
mm. Hg. High concentrations of oxygen were 
then used to wash out the pleural space. The 
oxygen per cent was determined within 
seventy-two hours and found to be at the orig- 
inal level, far below the level in the venous 
blood. Hence, oxj^gen volume percentages in 
the pleural caAuty are obviously not in equilib- 
rium with the venous system, except during 
the first twenty-four hours after refills. 
Nitrogen is an inert gas, taking no part in 
metabolic processes and should theoretically 
be in equilibrium vlth the partial pressure of 
the tissues and venous system. The experi- 
mental data showed that the nitrogen partial 
pressure is above that in the tissues and venous 
system, probably because of the pressure of the 
expanding lung on the enclosed pleural gas, as 
well as the atmospheric pressure exerted on 
the pleural gases through the soft tissues of 
the chest wall. The consistently higher car- 
bon dioxide content in the pleural space, which 
was found to be remarkably constant for a 
given indi-^ddual, adds further indications that 
the pleural gases achieve equilibrium with the 
pleural tissues rather than the venous circula- 
tion. A constant relationship between oxygen 
and carbon dioxide volume percentages and 
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partial. prcRstircs, varj’in" in invcr-^o propor- 
tioft, apparently rcprc,'=cnta dcpomlcnec of the 
amount of thc.'^o gapos upon the state of the 
oxidation proce.ss in the plouml tis.pucs, that 
is, the \ascenil pleural tis-sue Ia3-er3 abora; the 
areolar laj-or. Only througli such reasoning 
can the high volume percentages of carbon 
dioxide and oxj'gcn, which are consistonth' 
found in the pleural cimtj', bo siitisfactorily 
explained. — A Stiidp of the Jkhavior of Gases 
in the Plcnral Cavity in Artificial Pnextmo- 
thorax Therapy for Pvlmoxianj 7'nhcratlosis, 
G. G. Omsldn, il/. Herman & Marcella Fiicd- 
man, Quart, nxdl. Sen View IIosp., .Tamiary, 
1946 , 8: 5. — (P. Q, Edwards) 

Intrapleural Gases in Bilateral Pneumo- 
thorax. — If the volumes per cent of oxj’gcn 
carbon dioxide and nitrogen in the pleural 
caadtj’ were dependent on the volumes percent 
and partial pressures of these gases in the 
venous sj’stem, then the readings in both 
pleural ca^’ities should bo identical to those in 
the venous circulation. Other fundamental 
questions, such as (I) the effect of the degree 
of lung collapse on the gas percentages, (2) the 
influence of gases in one pleural space upon 
those in the other and (S) the volume of gas 
absorbed from both pleural ca^’itics of the 
same indi\adual, were also answered bj' in- 
a’estigating_ the behavior of gases simul- 
taneously in two pleural c-a^aties. Anafj’ses 
of the gases in the pleural spaces of 3 patients 
with uncomplicated bilateral pneumo thoraces 
were made. The belief that the pleural gases 
are in equilibrium with the venous circulation 
was disproved by the followng data: (1) the 
pressure of o.xygcn in the pleural ca\'ities 
ranged from 2.71 to 23.3 (average 9.0), wdiereas 
the oxygen in venous blood is around 40.0 mm, 
Hg., (fi) carbon dioxide pressure was similar to 
venous c.arbon dioxide in one patient, but 
significantly liigher in the pleural spaces of the 
other 2 patients, (S) there was a marked dis- 
similarity between the two pleural spaces in 
each of the 3 patients studied. That the de- 
gree of lung collapse does not cause stagnation 
of the blood in the pleural vessels and thereby 
account for the low partial pressures and 


volumc.s per cent of oxj-gen and the high lernls 
of carbon dio.xidc in the pleural ca\'ity (accord- 
ing to the textbooks), was adequately demon- 
strated by the results obtained in this study. 
No correlation wa.s found between the partial 
prc-Rsurc-s and the degree of lung collapse. 
The one logical explanation for this phenome- 
non is that the local metabolic processes in the 
pleural laj’crs above the areolar Laj'er in each 
pleural cavitj' determine the \-olumcs per cent 
and partial prc.ssurcs of the oxygen and carbon 
dioxide. Bilateral studies further regaled 
that there is no diffu-sion of gases from one 
pleural eax-itj* to the other; each pleural canty 
iscntirclj’ independent and unaffected b>’ the 
TOlume per cent and the partial pressure of the 
gas in the opposite pleural canty. — The Behav- 
ior of Gases in Bilateral Pncumolhoraccs, M. 
Herman, G. G. Orvsicin & Marcella Friedman, 
Quart. Bxdl. Sea View Hasp., January, 1940, 
8: 2S. — (P. Q. Edwards) 

Segments of Lung. — The interlobar fissures 
dindo the lungs into fire lobes, three on 
the right, and two on the left. The distribu- 
tion of the bronchi and arrangements of the 
blood vessels in the five lobes make it desirable 
to consider the lungs in terms of eight major 
structural units. The lower lobes are made up 
of two parts, a superior or apical portion desig- 
nated as the dorsal dinsion, and an inferior 
portion designated as the basal di^ion. The 
right middle lobe and the lingula huTC similar 
dmsions. The dorsal di^•isions haTC special 
significance both surgically and pathologicallj’ 
because thej' are the most frequent sites of 
pulmonarj' abscesses. Pulmonary cj’sts are 
also frequentlj’’ localized here. On the other 
hand, bronchiectasis is found in the basal di- 
adsions and often is bilobar occurring in the 
middle lobe and the basal dmsions of the lower 
lobes. Tliis constitutes one of the most 
attractive possibilities for partial lobectomj'. 
Bronchiectasis and cj’stic disease are often 
sharply localized in %-arious segments of the 
basal division of the lower lobes. Occasional 
instances occur when partial upper lobectomy 
udll obviate the necessity for total pneumonec- 
tomy, as in broilchiectatic cases where there is 
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involvement of the lower and middle lobes and 
the antero-inferior segment of the upper lobe. 
The importance of precise preoperative 
localization of pulmonary disease with ac- 
curate appraisal of boundaries in terms of 
bronchopulmonary segments cannot be over- 
emphasized. Roentgenograms, bronchog- 
raphy and bronchoscopy accomplish this. 
At the time of the operation, actual inspection 
and palpation of the lungs may aid in localiza- 
tion. If there is any question concerning the 
amount of tissue to be excised, the surgeon is 
obliged to err on the radical side. The ex- 
cision of one or more of the minor pulmonar}' 
segments will have limited application and 
must be resen'ed for cases in which the lesion 
is peripheral and sharply localized. Keo- 
plasms of the lung should not be treated by 
partial resection. The relative operative risks 
of partial and complete lobectomy are about 
the same. The author’s ex-pcrience is limited 
to 17 partial lobectomies with one death. 
During the same period, 55 complete lobec- 
tomies, about 50 per cent of which necessitated 
the rcmoTOl of two lobes, resulted in one death. 
However, these figures 'are of no statistical 
value. The real importance of partial lobec- 
tomy lies in the possibility of conserving 
important amounts of lung tissue in selected 
cases . — The Segments of the Lmngs from the 
Standpoint of Surgical Procedures, B. Blades, 
Dis. of Chest, May-Junc, 104o, II: SOS. — (K. 
R. Boucot) 

Lobar and Segmental Collapse of Lung. — 
Tlie early diagnosis of disease requires the com- 
bined efforts of the medical and surgical facili- 
ties. The thoracic surgeon has made such 
ad\’ancespn recent years that X-ray methods 
must be constantly reriewed and impror-cd, 
for accurate localization, as well ns knowledge 
of the nature of the pathological process, clari- 
fies both the indications for suigciy’ and the 
surgiesd technique. X-ray demonstration of 
collapse of the lung and its subdmsions de- 
pends upon well executed technique. Pro- 
cedures arc therefore rcAdewcd wliich har-e 
been of most value. In the majority of 
patients routine autorior-posterior, Potter- 


Buckj^ and lateral films furnish adequate in- 
formation. The posterior-anterior film is the 
most valuable single part of the examination, 
but should be used primarily as a scout film. 
Pathological processes discovered should be 
fluoroscoped and a Potter-Bucky or Swedish 
grid and lateral film taken. In addition, - 
obhque views, spot films and bronchography 
may be of %nlue. Laminagraphy may give 
information not otherwise obtained. Kuoros- 
copy of all patients is an ideal not always at- 
tained and should be done to determine: {!) 
the dynamics of the chest, suchns the extent 
and type of motion of the diaphragms, the 
position, size and type of pulsation of hilar 
shadows and mediastinal shift; and (S) the 
films necessajy for best demonstration of the 
lesion. A relatively high kilovoltage is used 
at 4 ma. with the tube so located as to give 18 
r per minute. During fluoroscopy spot films 
can be readily taken with the same kiloTOltage 
at 60 ma. Kndings should be recorded. A 
posterior-anterior film is needed in all cases 
for permanent record, but also to pick up mini- 
mal lesions that might be missed during fluor- 
oscopy. Occasionally an X-ray film in full 
expiration may give more information than 
one at full inspiration. A lateral film should 
be taken in patients showing any abnormality 
in the posterior-anterior film or with a historj’’ 
of pulmonary disease. An anterior-posterior 
Bucky film permits further study of the 
bronchi and \isualization of dense areas, fluid 
levels and bone detail. Eighty per cent of 
patients will need no further study to establish 
a diagnosis. If disease is bilateral, or if the 
study of the upper posterior part of the major 
fissures is desired, oblique riews will often gir-e 
more detail. Occasionally a posterior-anterior 
or anterior-posterior film taken in the lordotic 
position will rereal a lesion more clearly, such 
as collapse of the nuddle lobe. The neces,rity 
for such a film can be determined during the 
fluoroscopic e.vamination. Laminagraphy has 
a definite place in the study of the bronchi, in 
separating normal from abnormal structures 
and for localizing a lesion, yiost findings will 
have been orident before if X-ray methods 
are properly emplo>-cd. As the patient re- 
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coiTCs n large doFc of radiation if should not lx; 
done indipcriniinately. Bronchogmjdiy also 
gives %‘!duab!e information wlien it is indi- 
cated, but it may also obscure progression or 
regression of a lesion. In bronchiectasis, it 
pcn'cs as a guide to the surgeon in regard to 
the amount of lung whicli must be resected, 
but it is time consuming and in the majority 
of cases will offer little further diagnostic in- 
formation than has already been obtained from 
fluoroscopy and X-ray. It is adrisabic to 
instill oil on the involved side first, obtain an 
anterior-posterior and latcnil film and then, 
if there is a stenosing lesion, obtain a spot film 
at this time also. Tlio opjxrsitc side .should 
then be filled and antcrior-i)ostcrior, Buckj' 
and oblique films obtained. Artificial pneu- 
mothorax plus X-ray examination funiishcs 
raluablo information in some cases. Its use 
is indicated when it is difficult to determine the 
origin of a lesion, i, c., whether it arises in the 
parenchyma, mediastinum or chest n-all. Ad- 
rantage should bo taken of certain factors af- 
fecting tiic quality of roentgenogram such as 
(I) the rotating anode tube, (5) a photo-timer 
or similar do%ico, (S) intensifjnng screens of 
relatively small crj'stal size and cassettes nith 
good contact. The modification of the ojrti- 
mum idlovoltagc technique as described by 
Fuchs is of significant \-alue in producing films 
of uniform quality and great diagnostic poten- 
tialities. The three principal types of X-ray 
films are technically easy and economical. 
Their diagnostic adwntages arc manifold. — 
T/ic Roentgen Appearance of Lobar and Seg- 
mental Collapse of the Lung (Tcchntc of Exam- 
ination), L. L. Robbins, C. II. Hales & 0. E. 
Merrill, Radiology, May 1943, 44: 477 . — (<?. F. 
Mitchell) 

Lobar and Segmental Collapse of Lung. — 
This paper is intended to describe the roentgen 
appearance of certain structures wliich are 
likely to change in sh.ape, size, position or con- 
tour when a lung, or any part of a lung, 
becomes collapsed. Some changes are only 
suggestive while others are pathognomonic of 
the presence of collapse. These observations 
are the result of the detailed study of 1,200 


ca.ccs of tumor, bronchiectasis, foreign body, 
tuberculosis and 100 healthy j'oung adult hos- 
pital employees. The similarity of the two 
sides of the chest offers in most cases a reh'ablc 
means of discovering unilateral abnormalities. 
Tims, comparison of an abnormal lung with its 
normal opposite will often make an accurate 
diagnosis of collapse of a loljc or segment of a 
lolx: possible. TIic study has demonstrated, 
tliat, in addition to the rariations accepted as 
diagnostic of collapse, i.e., an abnormal 
shadow of increased densitj*, deration of the 
diaphragm, dis})!nccment or shift of themedias- 
tinum and narrowing of the rib spaces, there 
arc three additional anatomical factors. 
These factors are: (f) the apj>carance and 
arrangement of the rascular shadows in the 
}>oriphcml portions of the lung fields, {2) the 
appearance and position of the hilar shadows 
and (3) the demonstration of the actual size of 
the lol)e as determined by the appearance and 
position of the septa or fissures of the lung. 
Anatonu'cally the hila arc approximafel}' .at 
the same lewl, though in the X-ray film the 
left hilum npjx:ars to bo a little higher due to 
the fact that the left-pulmonaij'arteij’ismore 
clearly seen than the eparterial right main 
bronchus. ,finy marked delation in the posi- 
tion of the hilum and in the pattern of the ad- 
jacent rascular structures strongly suggest 
spatial rearrangement within the lung. Tims 
collapse of an upper lobe moras tlie liiluni up- 
ward, and in collapse of the Iotoc lobe, the 
liilum moras domiward. TMs maj' at first 
give the impression that the hilum of the in- 
AXilrad lung is smaller. A comparison of the 
vasculn r structures in the peripheiy of the lung 
fields may show spatial rearrangement. 
Tims, greater separation of normal rascular 
network suggests that one portion of a lung or 
lobe occupies a much greater spread than nor- 
mally. In the majority of cases it is possible 
to demonstrate the actual boundaries of the 
indiradual lobes by means of the postero-an- 
terior and lateral roentgenogram. Lateral 
film and fluoroscopy will accurately localize a 
lesion seen in the postero-anterior film. In 
many persons about one-tliird of the lon'er 
lobe is below tire horizontal plane of tire dome 
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of the diaphragm and is not demonstinhle on 
either single or stereoscopic X-ray films. 
Major septa are demonstrated only on the 
lateral roentgenogram. In this projection 
they run roughly from the level of the fifth 
thoracic A'ertebro posteriorly to the most an- 
terior portion of the diaphragm. The greater 
septa may usually be distinguished from each 
other since on the right side it is met by the 
nunor septum, and the leaf of the diaphragm 
the septum meets can usually be identified. 
Both postero-anterior and lateral films are of 
TOlue in demonstrating the minor septum. 
This appears as a gently curvod line extending 
from the anterior chest null at about the level 
of the anterior portion of the third to fifth ribs 
to meet the greater septum in the mid-chest. 
The posterior portion does not change position, 
but the anterior portion moves upn-ard during 
inspiration. A change in the position or 
course of a major septum will become more 
readily apparent if it is compared in the lateral 
projection with the septum on the opposite 
side of the chest. Any marked variation of 
the position or contour of any septum is 
strongly suggestive of spatial rearrangement 
and should be correlated with the study of the 
appearance of the peripheral vascular shadows 
and the position of the hilum on each side of 
the chest.— Tfte Ramlgen Appearance of Lohar 
and Segmental Collapse of the Lung: IL The 
Normal Chest as It Pertains to Collapse, L. I. 
Robbins & C. B. Hale, Radiology, June, 1945, 
44 : 54 s . — (<?. F. Mitchell) 

Tomography. — ^Tomography is regarded to 
be of value in the diagnosis of tuberculous cavi- 
ties which cannot be seen in the plain film. 
However, even when cavity is not suspected, 
tomogmms can still be of material aid in evalu- 
ation of tuberculous processes. The full ex- 
tent of infiltrations is often not appreciated in 
the plain film, especially in the apical field. 
The over-lapping of clavicle and ribs, and the 
differentiation of pulmonary infiltrations from 
a tluckened apical pleura are an important 
indication for tomograms. Serial tomograms 
can often be of special aid in evaluation of 
healing or progression of single infiltrates. 


Lastly, it is often possible to get a clear picture 
of distortions and stenosis of the bronchial tree 
with the aid of tomograms. — Die Bedexdung 
dcr Tomographic bei dcr nicht-kavemdsen 
Lungcninberkidose, F. Rotach, Schweiz, med. 
Wchnschr., November B4, 1945, 75: 1029 . — 
{Ji. Marcus) 

Bronchography. — Good anesthesia of the 
pharynx, larynx and trachea is the sine qua 
non of adequate bronchography. Phenobar- 
bital is given one hour before the procedure. 
With the patient seated in a straight-backed 
chair and liis head tilted far backward, he is 
instructed to hold his tongue out with a piece 
of gauze and to breathe audibly to help pre- 
vent s^vallowing the anesthetic agent which is 
giran, 5 cc. at a time, drop by drop, into one 
nostril. Tlie solution consists of: cocaine hy- 
drochloride 2.0 g., phenol 0.2 g.,epineplirine 
(1:1000) 10.0 cc., distilled water g.s.ad 150.0 
cc. Tjus solution is warmed to body tempera- 
ture before using. Slowness of injection is 
important: 5 cc. should take five minutes. 
Coughing, which frequently occurs when the 
fluid reaches the glottis, is encouraged at this 
time as it helps to clear the bronchi of secret- 
ions. Two additional injections of 5 cc. each 
are made at least five minutes apart. The 
patient is then seated on a rolling table against 
an upright fluoroscope and cautioned not to 
cough or swallow until the procedure is com- 
pleted. The suspected lung is examined first 
by having the patient lean backward and to- 
ward the affected side with the elbow and fore- 
arm supported on a pillow. Under fluoros- 
copic control 8 to 10 cc. of the iodized oil (at 
room temperature) are injected into the nostril 
drop by drop, exactly as was the anesthetic 
agent. When the posterior branches of the 
lower lobe bronchus are visualized, the patient 
bends forward, still leaning toward the affected 
side, to fill the anterior branches of the main 
lower lobe bronchus, as well as the middle lobe 
bronchus on the right or the lingula of the left 
upper lobe. Anterior and lateral X-ray filmR 
are taken at this time. Another 6 cc. of oil 
are injected with the patient still leaning 
towards the affected side. He then lies for 
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two minutes on Ins affected side ■e-itliMs 
shoulder hanging over the edge of the table. 
In tliis position the upper lobe bronchus and 
its branches may be filled. X-raj' films are 
again taken in the anterior and lateral prone 
positions. The other side of the chest is then 
similarlj* e.vamined, if desired, the only dif- 
ference is the taking of oblique, upright and 
prone films instead of lateral wws to avoid 
Euperimposition of the bronclvial trees of both 
lungs. Three illustrated cases are presented 
in the paper. — Bronchography: Details of a 
Simple Method, P. S. Slater, Quart. Bull. Sea 
Viao Hasp., January, 1940, 8: — (P. Q. 

Edwards) 

Histoplasmosis ia Children. — literature 
is rc\’iewed from 1906 when Darling first de- 
scribed a case of “protozoon infection produc- 
ing pseudo-tuberculosis in the lungs and focal 
necrosis in the liver, spleen and lymph nodes.” 
no suggested the name Histoplasma capstda- 
him for the organism and "lEstoplasmosis” 
for the disease. At first a rarity, since 1936 
reports have appeared from all over the world, 
especially from the United States. In 1934 
DeMonbre first cultiratcd the organism and 
classified it as a fungus. There have been 81 
reported cases to date, 21 of winch occurred in 
cliildrcn, of whom 15 were less than 15 months 
of ago, A case report is given together with a 
EUmmarj" of the other 20 cases reported ns 
ha\'ing occurred in children. jSfost of these 
cases wore from the North Central region of 
the U. S. The age range was from 7 weeks to 
12 j-cars. The duration of the disease was 
from one week to sewn months with an aver- 
age of three months. In adults tlie disease m.ay 
appear a.s localized nodules or ulcers in the skin 
or mucous membrane or, more often, it is a 
sj’stcmic infection with special ituolvcment of 
some organ.s — iung«, gastroinfc.'-tinal tract, 
heart or joints. In infants the .symptoms arc 
different — fever, j)aIIor, diarrhea, Id's of 
wcidit or failure to pain, difficulty in feeding, 
chronic ifnjgh, irritability, abdominal di>-ten- 
Ron, cj-nno'j'. with feeding, licfatomognly, 
Fpl-non.cpaly, lyinjdiadcnnp.athy, purpura, 
ara b uhofic-nia. Tiy diagT!0‘=!= i® made 


bj' biopsy of the l 5 unph nodes, spleen, bone 
marrow or cutaneous lesions or by blood 
smears winch are occasionally positht. 
Blood culture on blood agar or on Sabouraud’s 
medium requires several weeks. Dastly, the 
cutaneous test may be helpful. The prognosis 
is uniformly poor. Only one patient h.as been 
reported sjmiptomatically well, four years 
after treatment with an antimony compound. 
Other cases have failed to respond to anti- 
mony, sulfonamides, etc. Kotliing is known 
as to the mode of entrance of the organism into 
the body. Intrauterine infection seems pos- 
sible where sjTnpfoms dcTClop before S months 
of age . — Histoplasmosis in Children, A. M. 
lams, M. M. Tenen dr H. F. Flanagan, Am. 
J. Dis. Child., October, 1945, 70.-£99.—(Ju R. 
Boucot) 

Fluid in Pleural Space.— In .a study of 274 
proved cases, 61 per cent (169 cases) were due 
to malignancy, two-tliirds of these to intra- 
thoracic or breast carcinoma. In onc-tliinl 
(44 cases) the as])iratcd fluid shonod malig- 
nant cells. Wlien the fluid is bloody there is 
a 95 per cent chance that a malignant process 
is present, provided congestir’o hc.art failure 
can be ruled out. In these cases, a bloody 
effusion ma 3 ’- indicate pulmonary embolus with 
infarction (5 of 8 cases). Of the whole group, 
hc.art failure was found in 15 per cent (42 
cases); pneumonia in 9 per cent (24 c.isc.^); 
tuberculosis in onlj- 6 per cent (16 cases); cir- 
rhosis of the liver in 3 per cent (S casc.‘‘, in 2 of 
which the effusion w.as bloody); chronic 
nephritis in 3 ix;r cent (7 ca.«cs) ; misccllaiicou.*'’ 
conditions in 3 i>cr cent. In 170 otlicr c.a.'cs 
the midcrljang di.scasc wa.s not jrroved. Of 
fhe.re, 5S l»ad a tentative dingiio.sis of Itilier- 
eulosis and 46 cases of .«usprrtcd ni.alignanc.v. 
Chj'lous fluid, frequently due to ncojii.asfic 
disc.a.re.*-', is diagno.'sjd only if flic pleural fluid is 
earefull.v c-vamined. When chylnthomv 
su'^l’cctcd, the fluid .“should be stained 'rith 
Sudan III and rliemic.ally ari;il\>ed for f.vt. 
Ssgmfirancr of Fluid in the PJi urrtl Sparc, 15 • S’. 
Tinncy tt .1. M. Olcn, J. Thorne!'' .Snrp., 
June, 10!,r>, 14: — (IF. M. G. Jorr-C) 
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Hypercalcemia in Sarcoidosis. — Abnormal 
■values of the blood calcium in Boeck’s disease 
have only rarely been recorded. In the past, 
two authors have reported a total of 11 cases 
of sarcoidosis in wliich the blood calcium has 
been ele-vated up to 15 mg. per cent. To these 
cases the authors add 3 cases of their own. 
No definite explanation for the hj'percalcemia 
can be given at the moment. The most likely 
hypothesis is that sarcoidosis, mth its tend- 
ency to involve bone, can be much more dif- 
fuse than is appreciated from the examination 
of roentgenograms of the skeleton. That 
bone involvement frequently occurs in the 
form of cystic degeneration is well known. 
However, bone maj' be extensiwly involved by 
disseminations of Boeck’s lesions wluch are 
too small to appear on the X-ray film, but 
sufficiently numerous to influence the blood 
calciiun. Diffuse bone lesions may raise the 
blood calcium primarily or secondarily tlirough 
their influence on the parathyroid glands, such 
as is also seen in myeloma, osteomalacia, 
rickets, etc. One of the author’s cases had 
very diffuse calcifications throughout the 
parenchymatous organs. In addition to 
miliary calcification in the lungs, there -was 
calcification of a degree sufficient to produce 
X-ray alterations in the kidnej's, spleen, gas- 
tric mucosa, periarticular spaces, small and 
medium sized arteries, together with a pecul- 
iar abnoimal calcium deposition in tlic bone. 
This patient also showed pronounced signs of 
renal insufficiency, so that one may assirmc the 
additional renal factor in the disturbance of 
calcium metabolism. The calcifications in the 
parenchjTnatous organs may partly be duo to 
calcifications of preexisting Boeck’s lesions, as 
for instance in the lungs, or they may be duo to 
true metastatic c.alcifications in normal tis- 
sue. The authors adriso the examination of 
the urine for abnormal calcium excretion in all 
cases of siircoidosis . — Ilypcrkalzacmic vnd Or- 
gauvcrkalkmg hei Docck'sckcr Krankhcit, A. 
Sdmphach ifc M. Wendy, .ictn vied. Scand- 
inav., Xoivmbcr S, 19/iS, IIS: .'01 . — (//. ilfnr- 

ettf) 

Hemothorax and Hemopneumothorax. — 
Diagnosis of hemothorax as a result of nnr in- 


jury was made mainly on the basis of flatness 
on percussion and absent tactile fremitus. In 
basal collapse the signs are limited to the para- 
vertebral region, the breathing is bronchial, 
dulness less marked and moist sounds more 
common. In consolidation moist sounds 
occur, breathing.is tubular, fremitus is normal 
or increased and signs are limited neither to 
axilla nor paravertebral area. Pneumothorax 
is diagnosed when the percussion note is hj'per- 
resonant. Treatment consists in aspiration 
done as early as possible. As much blood or 
air was removed as was possible without caus- 
ing severe symptoms in the patient. Aspira- 
tion was done every other day. Air was as- 
pirated as completely as possible at the start so 
that adhesions might take place between the 
apex of the lung and the parietal pleura. — 
Traumatic Haemothorax and Haemopneumo- 
thorax, T. Simpson, Lancet, Octover 27, 19/f5, 
249.* 521. — (J. Gerstein) 

Spontaneous Pneumothorax. — One hundred 
and twenty-six patients with 129 episodes of 
spontaneous pneumothorax were observed 
among militarj’ personnel in the Army Air 
Forces Training Command. One patient had 
one recurrence and one patient had two recur- 
rences. The age of the patients was between 
IS and 41 years. There were no immediate 
fatalities. .The onset u-as gradual in 17.S per 
cent of the cases. Initial symptoms were ab- 
sent or mild in 63.5 per cent. In 76 patients 
there was nothing in the past history- that had 
am' reasonable association with the onsetof 
spontaneous pneumothorax. None of the on- 
sets occurred during flight. In 4S.6 jjer cent 
the onset was associated with a minimum of 
physical activity. In 13.6 per cent it was 
associated with extreme phj-sical activity. 
The %-al\'ular t 3 i)e of pneumothorax occurred 
only twice. Spontaneous pneumothorax was 
seen on the right side in 59.8 per cent. A col- 
lapse of less than 50 per cent on the roentgeno- 
gram was obsen-ed in 59.5 per cent. The 
cause could usually not be found. Emphy- 
sema, pulmonarj- tulrcrculosis, pneumonia, 
plcurisj'- were each the cause of one .spontan- 
eous pneumothorax. The average number of 
daj-s required for the air to bo absorbed was 
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31.1. Tliree out of 4 patients were salvaged 
for further military duty. Seven patients 
gav'e a Hstoiy of previous episodes of spontan- 
eous pneumothorax. It is believed that rup- 
ture of an emph 5 'sematous bleb is probably the 
most common cause of spontaneous pneumo- 
thorax. — Pneumothorax in Young AdziU 
Males: Descriptive Statistics in One Hundred 
and Twenty-six Cases, J. E. Leach, Arch. 
Int. Med., November-December, 194S, 76: S 64 . 
— (G. C. Leiner) 

Spontaneous Pneumothorax. — ^The authors 
were impressed by the number of inductees 
giving a liistory of spontaneous pneumothora.x. 
That it seldom results in tuberculosis is well 
known, but many who have experienced it 
have been unduly alarmed, over-cautioned and 
developed chest s 5 Tnptoms bordering on hys- 
teria when these cases should be treated Uke 
the accidents they really are. One hundred 
unselected cases were observed months to 
years after collapse. There was no notable 
predilection for either lung. It appeared to 
occur most often in the third decade of life and 
in none was there any occurrence before 16 
years of age. About 2 per cent e.xperienced 
recurrences, most being on the same side, and 
seldom occurring after 30 years of age. If two 
yearn had elapsed since the spontaneous pneu- 
mothorax occurred, the chance of recurrence is 
only about 10 per cent. As far as could be 
ascertained, none of the men were suffering 
from any chronic respiratory disease at the 
time and,e.v'cept for 6 who e.xperienced the con- 
dition following cough associated with acute 
respiratorj’ disease, all were in good health. 
In 63 the spontaneous pneumothorax occurred 
during slight physical activity; 5 were asjnnp- 
toniatic and surprised to learn of its presence. 
In only 30 did it develop during intense ph 3 ’si- 
cal exertion. It was found most frequentlj’ in 
the white race, rarelj^ being seen in the colored 
in spite of the large number of the latter in- 
ductees. Tlie authors are inclined to believe 
that the colored are less sensitive to the svairp- 
toms and therefore it goes undiscovered. 
Si.xty-five were seen two or more j'cars after 
reexpansion and all except 4 chest films ap- 


peared perfeetb’- normal. In none could it be 
predicted from the film if there would be a 
recurrence. There was a residual pleural 
thickening in one case who had had a hemo- 
pneumothorax, and one man had a productive 
lesion in the contralateral lung. A "queer 
feeling” in the chest and respirator^’- distress 
were the outstanding sj-mptoms at the time. 
In some a diagnosis of pleuris}’- had been made, 
the chest strapped and tlie true diagnosis dis- 
covered following X-raj'- examination. In not 
a few instances among older men a diagnosis 
of angina pectoris or coronary occlusion was 
made. The treatment usuallj’- consisted of 
several weeks of bed-rest, the patient being al- 
lowed to return to werk anjwvhere from three 
weeks to sLx months or a j'earafterthe lung was 
reS.xpanded. Advice offered bj' their phj'si- 
cians as to the man’s activitj'- varied from urg- 
ing a cautious almost vegetable existence to 
advising the patient to forget about it. Some 
had been cautioned that tuberculosis might 
develop. JIanj’ men were, therefore, unduly 
apprehensive as to the possibility of future 
complications. — Idiopathic Spontaneous Pneu- 
mothorax: History of 100 Unsclccicd Cases, 
L. Schneider & 1. 1. Peissman, Radiology, May, 
1945 , 44: 4S5.—(,G. F. Mitchell) 

Bronchoscopy. — The advantages of bron- 
choscopj’-, from a diagnostic and therapeutic 
standpoint, are described with relation to 
nontuberculous pulmonary disease. In 2 
cases the diagnosis of bronchial neoplasm was 
made and appropriate treatment could be 
instituted. In one case a foreign body in 
the lung wes successfullj^ treated. In one 
case the diagnosis of inflan-miatory broncliial 
polj’p with obstruction was made and c.xcision 
performed. In 2 cases bronchoscopic drainage 
resulted in marked amelioration of sjmptoms. 
One was in an infected bronchiectatic cj'st, the 
other in an infected cjvst in pulmonary cj'stic 
disease. — Dc la bronchoscopic dans Ics affec- 
tions pvbnonaircs chroniques non lubcrcxtlcuscs, 

J. P. Sccrctan, Schicci:. mcd. VTchnsebr., 
Kovember IS, 19U, 74: llOS.—fJ. Gtrsicin) 

Immunization against Pneumonia. — Many 
studios on prophylactic immunization against 
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pneumococcal pneumonia have been made, 
using a number of different antigenic prepara- 
tions. The results, in the main, have been 
beneficial. In most of the studies, however, 
certain enables have clouded the interpreta- 
tion of these results. Among the enables, 
the following appear to be of the greatest 
moment: differences in the composition of 
the immunized and control groups; un- 
certainty as to wiiether the specific pneumo- 
coccal types included in the vaccine were the 
same as those currently causing pneumonia; 
failure to determine whether the obser\'ed 
decline in cases in the immunized group was 
due to a decrease in cases caused by the 
pneumococcal types included in the vaccine; 
inadequate control of the antigenicity of the 
preparations used. In the present study, it 
is believed that the important sources of 
error have been elinunated, hence results can 
be interpreted with more assurance than has 
been previously possible. This study deals 
with the immunization of man with the 
polysaccharides of certain types of pneumo- 
cocci. It has been demonstmted that the 
specific capsular polysaccharides are higlily 
antigenic and they have other advantages. 
They rarely produce local abscesses associated 
not infrequently with whole pneumococcal 
vaccines, and a stable, water-clear solution 
of known composition can be prepared with 
them. Tire population chosen for vaccina- 
tion, tliat of an Army Air Force Technical 
School, was large and the aTCrage duration 
of stay WHS six months. Ail the men spent 
the bulk of the day in close, indoor contact 
with one another. The School generally 
reacted to respiratory diseases as a whole and 
not by its individual component groups or 
units. From the point of view of experi- 
mental epidemiology this uniform behavior 
of the School population was a valuable 
trait. During the two preceding winters, 
(1942-44) high epidemic rates for pneumo- 
coccal pneumonia had prevailed in the school. 
Tjq)es II, I, V, 'ITI, XII, and IV, in that 
order, caused 75 per cent of the cases of 
disease, the rates for the individual types 
being approximately the same for each year. 


The living conditions and duties during tho 
season of the experiment (winter, 1944r-45} 
were unchanged, and the expectation whs 
that the incidence of pneumonia would still 
be high and that the same types would persist. 
Accordingly, the solution used for immuniza- 
tion contained the specific capsular poly- 
saccharides of pneumococcus types I, II, V 
and ni. Type XII and t 3 q)e TV remained 
as controls. Beginning September 20th, 1944, 
immunization by a single subcutaneous injec- 
tion in the dose of 1 ml., containing from 0.03 
to 0.06 mg. of each polysaccharide, was 
carried out on alternate members of the 
population. This insured a thorough mixing 
of immunized and non-immunized subjects ' 
in all phases of their activities. In all, 8,586 
men received the vaccine and 8,449 were 
injected with saline (controls). The man- 
days of exposure were approximately the 
same for each group. Laboratoiy facilities 
were available for the typing of all cases of 
pneumonia. In addition, a continuous carrier 
survey for pneumococci was carried on 
throughout the period of observation, the 
total sample being 3,757 pharyngeal cultures 
with an overall pneumococcal rate of 57.7 
per cent. The injection of the capsular 
substances as described was found to be 
effective in preventing pneumonia caused 
by the types in question but not that due to 
heterologous types. During the seven months 
of observation following the beginning of the 
immunization program, 4 cases of pneumonia 
caused by types I, n, V or VII occurred in the 
vaccinated group, as opposed to 26 cases 
among the non-vaccinated. There were 14 
cases of type II pneumonia among the controls 
and only one in the vaccinated group. Yet 
there is no reason for believing that polysac- 
charides, of types I, V, and VII should differ 
in their immunizing capacity from that of 
t 3 q)e II. It is interesting to 'note that the 4 
men who developed pneumonia of a type 
against which they had been immunized all 
did so within the first two weeks following 
the immunization injection. Tests for circu- 
lating antibodies were done on 8 vaccinated 
men and immunity was found to develop' 



90 


ABSTKACTS 


from between six and nine days after injection, 
but usually required from three to six weeks 
to reach its maximum. This ma 3 ' explain 
why the only cases of homologous tjT)s 
pneumonia in the vaccinated group de-reloped 
during the first two weeks after immunization. 
The incidence of the other types of pneumonia 
was about the same, 5G cases in the immumzed 
group and 59 in the non-immunized. Tlurty- 
two men in the immunized group and 59 in 
the non-immunized carried pneumococcus 
types I, IT, V, or VII, or 1.79 and 3.26 per 
cent, ^espectivel 5 ^ The distribution of all 
other t 3 ^pes was about the same in both 
groups, type XII being the most prevalent 
organism and also the cause of more cases 
of clinical pneumonia than any other single 
type during the 1944r45 season. Fifty-eight 
per cent of the total population wore found 
to be carrying pneumococci of one or more 
t 3 rpes. The e\ddence suggests that im- 
munizing one-half of the school population 
not only was effective in reducing the carrier 
rate for t 3 q)es I, II, V and VII in the im- 
munized group, as shown above, but ap- 
parently prevented the development of liigh 
carrier rates in the non-immunized popula- 
tion. Of equal importance with the pre- 
vention of t 3 '^pes I, II, V and \TI pneumonia 
in immunized subjects was the reduction of 
infection to these types in the non-immune 
population as compared to the experience 
of the two previous winters. The observed 
incidence of pneumonia was one third or 
one fourth of the expected incidence. The 
conclusion is inescapable that immuiuzation 
of half the population greatb’’ reduced the 
incidence of the disease in the non-immune 
half. It explains why the number of cases 
available for testing the effect of the immuni- 
zation was so far below the expected. The 
lessened number of contact cases and the 
lowered carrier rate in the immune group 
could well be responsible for this. Because 
of the relatively low’ incidence of pneumococ- 
cal pneumonia in civilian populations, anti- 
pneumococcal immunization is unlikely to 
become a general procedure. In certain 
groups at a greater risk, for example foundry 


workers, miners and inmates of mental 
institutions, howexTr, immuiuzation would 
appear to be desirable. In militaiw' popula- 
tions the greatest incidence of pneumonia 
occurs in new recruits, so that most benefit 
would be derived from immunization of this 
group . — Prevention of Pneumococcal Pneu- 
monia by Immunization with Specific Capsular 
Polysaccharides, C. ilf. MacLeod, R. G. 
Hodges, M. Hcidelherger & TF. G. Bernhard, 
J. Exper. Med., December, 1945, S2: 445 - — 
(J. S. Woolley) 

Penicillin in Experimental Pneumonia. — 
Pneumonia was produced in rats bx’ intro- 
ducing pneumococci by intratracheal intuba- 
tion. A strain of 13^36-1 pneumococci was 
used. The animals received 0.15 cc. of a 
1:100,000 dilution, the final dilution being 
in mucin. The median survival time of 
animals infected in this waj" was found to be 
2.9 days. Infected animals were dinded into 
four groups. The first group served as 
untreated controls and the others were 
given penicillin, at x'arious times after infec- 
tion, by subcutaneous or intramuscular 
injection, or b3’ inhalation of an aerosolized 
solution. The sodium salt of penicillin' was 
dissolved in the proper amount of M/50 
phosphate buffer, pH 7.3, to give the desired 
concentration. The subcutaneous injections 
were made under the sldn of the back and the 
intramuscular injections in the muscles of 
the hind leg. For aerosolization the animals 
were exposed to nebulized (Del^lbiss 40 
nebulizer operated by compressed air) solu- 
tions transmitted through an eight-chambered 
glass manifold. The rats were confined in 
small wire cages and the bodies of the animals 
did not come in contact with the mist. By 
estimating the amount of phosphate in the 
aerosol the dilution of the penicillin could be 
readil}’ determined, and from tliis the amount 
of penicillin that each animal receh’ed. In 
order to evaluate the three methods of 
therapy, it was undesirable to have a 100 per 
cent sun’ix’al rate. Hence the dosage and its 
frequency were controlled by this factor. 
In all instances the penicillin was administered 
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at different periods after treatment, the time 
varying from three to twenty-four hours. 
The doses (from 250 to 500 units per rat) 
were of the same order of magnitude for 
the three methods of administration as 
evidenced by the concentration of penicillin 
in the urine. Most of the rats with experi- 
mental pneumonia yielded to therapy with 
penicillin. As good results followed penicillin 
given as an inhalant as after its injection. — 
The Control of Experimental Pneumonia with 
Penicillin: 1. Comparison of Inhalation and 
Infection Therapy, Catherine E. Wilson, 
Carolyn TF. Hammond, Anne F. Byrne & 
Eleanor A. Bliss, Bull. Johns Hopkins 
Hosp., Decemher, 1945, 77: 411 - — (•!• S. 
Woolley) 

Penicillin in Chest Wounds. — series of 
over 500 penetrating wounds of the chest 
were studied. Parenteral penicillin therapy 
was used only occasionally. The indications 
are: (1) when pulmonary suppuration or 
severe infection exists with a pyothorax that 
is being surgically drained; (2) in severe 
chest-wall lesions, associated with an open 
sucking septic pneumothorax. For a simple 
or infected hemothorax penicillin given 
parenterally is of little o r no value . Penicillin 
is used locally in hemothorax as a prophylactic 
measure. At the forward units the intra- 
pleural injection of 60,000 units in 6 to 10 cc. 
at the end of the first two or three aspirations 
is advised. In the general hospitals the 
uninfected hemothorax is treated by aspira- 
tion without intrapleural instillations except: 
(1) where there is coexistent chest-wall 
sepsis; (2) when there is recognized or sus- 
pected pulmonarj’’ infection; and (S) at the 
conclusion of a thoracotomy for foreign-body 
removal, penicillin, 120,000 units in 10 cc. of 
saline, is instilled after air has been drawn 
off. Penicillin is of greatest value in the 
treatment of infected hemothorax and 
empyemata. Intrapleural therap 3 ’ is useless 
for effusions caused bj’- Gram-negative 
organisms and penicillin-resistant staphjdo- 
cocci. The procedure used is to aspirate 
the effusion and inject 120,000 units of sodium 


penicillin for large cavities and 60,000 units 
for smaller ones in 10 to 20 cc. of solution, on 
alternate days. This is continued until 
three specimens of the fluid have been reported 
to contain no pyogenic organisms on smear 
or culture. In chest-wall wounds, the septic 
chest-wall is excised and the closure is by 
suture; penicillin solution is introduced 
through a tube. This treatment is very 
successful even in the presence of frank 
pus . — Penicillin in Wounds of the Chest, 
A, L. D’Abreu tS: J. W. Litchfield, Brit. 
M. J., Apnl 21, 1945, 1: 5BS.—{D. H. 
Cohen) 

Enterococcus Pneumonia. — Serious infec- 
tions due to Lancefield Group 4 enterococci 
have been reported in the genito-urinary 
system, in the biliary tract, in peritonitis, 
endocarditis, sepsis, appendicitis and 
meningitis. The first report of pneumonia 
due to an enterococcus appeared in 1933. 
Since then many cases are on record. Clini- 
cally the disease is characterized by a severe, 
but usually benign course. High fever and 
leucocytosis are the rule. The disease is 
frequently bilateral and on the X-raj”^ film 
appears as a patchy bronchopneumoiria. 
The sputum in 7 cases reported in this paper 
contained enterococci, once in pure culture, 
and six times in association with staphy- 
lococci or streptococci. Pneumococci were 
absent in all 7. Clinically the disease is 
characterized by its resistance to sulfonamide 
therapy. This feature is so characteristic 
that enterococci should be specifically looked 
for in the sputum of all patients who were 
adequately but unsuccessfully treated with 
sulfa drugs. It is possible that enterococci are 
the cause of many atypical pneumonias 
which are characterized by a protracted 
course, fever and a hemorrhagic copious 
sputum . — Vber Enterokokhenpneumonie, H. 
Ludin, Schiceiz. med. Wchnschr., December 1, 
1945, 75: 1058.— {H. Marcus) 

Sulfonamides in Pulmonary Abscess. — 
Tlurts-^^one cases of lung abscess were treated 
with different sulfonamide preparations. The 
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total doses were equal to SO, 90, 150, 200 and 
even 315 g. of sulfanilamide. While a 
temporary decline of the fever curve and 
diminution of the sputum were sometimes 
observed, no permanent effect could be seen. — 
Yvksck doz sulfamidlcrle iyi olmiyan SI 
akdyer gibani vak'alari, Mtizaffcr Scvki Yener, 
Turk Tip Ccmhjcli Mccmuasi, December, 
1943, 11: 5S'S. — (0. Felscnfcld) 

Lung Abscess following Shock Therapy. — 
Two cases are reported in whom a lung 
abscess developed following treatment with 
electric shock for manic-depressive psychosis. 
In both cases the abscess developed in the 
left lung near the liilum. Treatment with 
penicillin resulted in cure in one case, in 
improvement in the other case. Shock 
treatment apparently produces conchtions 
favorable for the development of a lung 
abscess. During the convulsion there is 
probably a circulatory stasis in the lower parts 
of the lungs, possibly with local thrombosis. 
The patient is apneic for a while, then breathes 
deeply and may aspirate pathogenic organisms 
from the upper respiratory tract.— Accident 
rare au cours du traitement par VtUdro-choc: 
pulmonaire, A. Pelletier, G. H. Larue & 
M. Samson, Laval mid., December, 1945, 
10; 726.— i,G. C. Leiner) 

Vitamin C in Wound Healing. — Three 
factors of \ital importance in poor wound 
heahng are low blood protein, allergic 
reactions against the suture material and low 
blood ascorbic acid. Experiments by many 
workers show that the tensile strength of the 
scar depends upon the amount of ascorbic 
acid in the tissues. In scurvy, fibroblasts 
will grow in the scar but the quantity of 
intercellular collagenous tissue varies with 
the intensity of the scur\y. Ascorbic acid 
is found in measurable quantities in all 
tissues, notably in plasma (normal O.S to 
1.2 mg. per cent) ; and wlfite cells and platelets 
(25 to 38 mg. per cent). If no ascorbic acid 
is found in cells and platelets a dangerous 
deficiency of vitamin C is present, and in 
such a state operation is extremely dangerous 


because no sutured areas will securely heal. 
This is particularly important in chest 
surgerj' with reference to healing of bronchial 
stump and gastro-esophageal anastomosis. 
Patients with chest complaints who come to 
surgery usually, have low ascorbic levels even 
before surgery. In a series of 22 patients, 
the awrage was only 0.15 mg. per cent. The 
operation by itself considerably reduces the 
ascorbic levels still lower, according to the 
severity of the surgical procedure, and this 
level remains low according to postoperative 
complicatioirs and treatment. A single deter- 
mination of the ascorbic acid level of plasma 
is not the most reliable index of the \itimia 
C condition of the patient because of fluctua- 
tions in the diet. A determination of the 
vitamin C saturation, testing plasma lewis 
during five hours after an intrawnous dose 
of 1 g. of ascorbic acid is better. In cases of 
deficiency the plasma level quickly returns 
to zero. When the tissue concentration is 
liigher, the level of the plasma will fall more 
slowly. Except in cases of severe deficiencj', 
as found in patients with stenosis of the 
esophagus, it is possible to maintain an almost 
normal plasma ascorbic acid lewl before and 
after operation by administration of 1,000 
mg. of ascorbic acid everj'^ day (best given in 
divided doses). Everj' patient with a chronic 
surgical chest condition should be giwn high 
doses of ascorbic acid before and especially 
after important surgical procedures to ensure 
adequate wound healing. [An excellent bib- 
liography is appended.) — The Importance of 
Ascorbic Acid ( Vitamin C) in Chest Surgery, 

E, de Jesus Zerbini, J. Thoracic Surg., August, 
1945, 14; S09.—{W. M. G. Jones) 

Postoperative Chest Complications. One 
hundred herniorrhaphies and one hundred 
meniscectomies in males of similar ages were 
compared. Half of each group were per- 
formed with ether anesthesia and half with 
gas and oxj'gen. There was no difference 
between the different anesthesia groups, but 
there was a greater number of chest complica- 
tions in the herniorrhaphy group, irrespectiw 
of the anesthetic agent used. — Postoperative 
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Chest Complications: CorUroUed Study in 
Hernia and Maiisccctomy Operations, F. R. 
Guslerson, Lancet, October 6, 194o, 249: J^Sl . — 
{J. Gerstcin) 

Cerebral Abscess from Chest Infections. — 
The r61e of the spinal A'cins. It is claimed 
that the liigh incidence of cerebral abscess in 
chronic chest infections is due to the transpor- 
tation of infected material from chest to 
brain by the spinal ■\'eins -n'liich are valveless, 
permitting blood flow in either direction. 
Points of ^•alue in arrmng at this conclusion 
arc that these cerebral abscesses are found 
predominantly in males; the disease rapidly 
reaches a fatal termination; it follows chronic 
disease of either lungs or pleurae; surgical 
intcr\’ention increases the danger of cerebral 
abscess; similar abscesses seldom are found 
in other parts of the body. To explain these 
associations it was for many years taught 
that cerebral abscesses were produced by 
septic emboli from pulmonarj’’ septic foci. 
However this theoiy' does not fit all the facts. 
Septic emboli may lodge anjn^’here; they 
produce signs of embohsm and result experi- 
mentall}' only in meningitis. Cerebral 
abscesses following empyema do not fit 
this theory. Other current theories are 
discussed. It was noted that a large number 
of malignant cerebral abscesses are found in 
carcinoma of the breast — 23 per cent as 
compared with 35 per cent from the bronchus. 
This suggested a tlirombotic origin via the 
bronchial and intercostal veins which drain 
both the lung and chest wall into the azygos 
veins. Veins from around the spinal cord 
also drain into the azj'gos sj'stem. These 
veins communicate above with the venous 
sinuses of the skull. Injection ex-periments 
on cadavers showed that radiopaque material 
injected into an intercostal vessel readily 
entered these spinal veins. Animal experi- 
ments (in cats) were, however, not successful. 
It is beheved that thrombi in intercostal 
vessels are usually carried to azygos vessels 
and thence to the superior vena cava and to 
pulmonary bed without ill effect. Wlien, 
however, there is a reversed flow in the spinal 


veins, then the thrombi may enter this 
sj^teni and be carried directly to the brain. 
These conditions will be present wliile cough- 
ing, or straining at stool, or when the patient 
is l 3 ’ing flat on his back. Bj'' this theory, all 
the facts of the case mentioned arc explained; 
the exclusive inTOlvement of the brain is 
easilj’’ understood; operative interference is 
dangerous due to the close proximitj’- of 
infected tissue to an intercostal vein; in 
acute conditions the veins in chest wall are 
not involved; the greater actmtj" of the 
chronically sick encourages dislodgement of 
thrombi; lung abscess and bronchiectasis 
onlj' produce tliis condition when because of 
chronicity or surgical treatment there are 
adhesions and pathwaj^s to involve the 
intercostal system. The clinical importance 
of this theory is that when a rib resection is 
performed for surgical drainage the inter- 
costal veins should be ligated so that there 
will be no chance of a process of thrombosis 
spreading to them. — The Etiology of Cerebral 
Abscess as a Complication of Thoracic Disease, 
J. L. CoUis, J. Thoracic Surg., December, 
19U, 13: ^45.~(W. M. G. Jones) 

Wounds of Mediastinum. — Tlirough-and- 
through bullet wounds of the mediastinum 
are grave, but young and vigorous men 
often survive if they can be treated early. 
The treatment consists of absolute rest and 
heax’y sedation with morphine for the first 
fortj'-eight hoixrs. Not even the clothes are 
removed, but plasma or blood is given, as is 
intramuscular penicillin every three hours. 
These patients usually have a hemothorax 
which requires aspiration, but it is considered 
unwise to aspirate within the first fort 3 ^-eight 
hours for fear of disturbing the pressure 
relations in the thorax and thus encourage 
bleeding from severed pulmonar 3 ’- or medi- 
astinal vessels. Infection of the hemothorax 
did not occur in the 3 cases observed. One 
case had a hemopericardium as well. Instil- 
lation of 40,000 units of penicillin into the 
pleural ca\ity followed each aspiration of 
the Lcraothomx.—Through-and-throiigh Bullet 
Wounds of the Mediastinum, T. S. Norris, 
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Lanccl, October IS, 19/,r>, 249: 46/,.— (IL 
Marcus) 

Duodenal Obstruction by Tuberculous 
Lymph Nodes. — It is well known tint v.’irj’in;' 
degrees of compression of the duodenum may 
bo c.anscd by masses of enlarged lymph nodes 
as well .as by lesions occurring in the head or 
body of the pancreas. A case is, therefore, 
reported in which severe constriction and 
partial obstruction of the duodenum were 
observed with relatively little widening of the 
duodenal curve. A twenty-throe j'car old 
colored youth, prcnously hospitalized for 
right pleural ciTusion, was admitted to Mt. 
Sinai Hospital two years later, complaining 
of epigastric pain, vomiting and progressiTC 
weight loss. Gastro-intestinal X-ray .‘^erics 
revealed definite gastric retention (75 per 
cent) ; constriction of pylorus, duodenal bulb, 
pro.viraal portion and second portion of the 
duodenum. Slight widening of the duodenum 
was also present. Tuberculin tests were 
negative and sputum and gastric contents 
re%-caled acid-fast bacilli. Wliilo the findings 
fulfilled the criteria for diagnosis of carcinoma 
of the head of the pancreas, the long course 
and absence of paundice tended to rule this 
out. Surgery, undertaken to relieve the 
obstruction and establish a diagnosis, con- 
firmed the diagnosis of enlarged lymph nodes. 
Biopsy of one of the nodes revealed a hyper- 
plastic tuberculosis with caseation. — Duodenal 
Obstruction Due to Tuberculous Lymphadenitis, 
R. H. Marshak & D. Dreilmg, Radiology, 
May, 1945, 44: 495.--((3. F. Mitchell) 

Eosinophilic Infiltrations.— It is generally 
conceded that eosinopliilic pulmonary infiltra- 
tions, as first described by Loffler, can be 
caused by a variety of allergens in patients 
who have a tendency to react with allergic 
manifestations. Autopsy reports of the con- 
dition are few, but those available show that 
the pulmonary lesions are eosinophilic 
bronchopneumonias with or without bronchi.al 
involvement. Pneumococci or other micro- 
organisms cannot be regularly demonstrated 
in these lesions. Recent reports also make 


it likely that co.=inophiIic infiltrations need 
not be restricted to the lunp, 'Infiltrations 
in the liver have been described in one case, 
nnd another c;\.sc had eosinophilic infiltrations 
in the epididymis. Eosinophilic infiltrations 
arc apparently an expression of a general 
ly'personsitive state and, because of the 
benign nature of the condition and the case 
with which even relatively small alterations 
can be demonstrated in the lungs, the disease 
was irrcuously thought to be restricted to 
the lungs. In the author’s 4 txascs, the 
pulmonaiy lesions were but one manifestation 
of a generalized disease. High blood eo- 
sinophilia was present in all 4 patients. One 
c,ase showed localization in the ear with a 
discharge containing many cosinophiies and 
with central nen'ous S3’steras signs with 
demonstration of cosinopliiics in the spinal 
fluid. Tills patient also had signs and 
symptoms of myocardial disease and joint 
manifestations. Two patients had a p.ast 
historj’ of tjTiical bronchial astlima. The 
pulmonary lesions wore usually fairli’ exton- 
sivaj and bilateral. In 2 cases pneumococci 
were demonstrated in the sputum repeated^’ 
and these patients responded well to the 
administration of sulfathiazol. Sputum cul- 
ture for pneumococci is ahrays indicated in 
patients suspected of eosinophilic pulmonary 
infiltrations in as much as chemotherapy 
seems to e.xert a specific beneficial effect in 
such cases. — Bin Bcitrag cur Fragc nach dcr 
Pathogenese, Atiologic und Therapie dcr 
cosinophilcn Lningcninfiltratc, N. Alwall, Acta 
mod. Scandinav., November S, 194S, US: 
S50. — ( H. Marcus) 

Transient Pulmonary Infiltration with 
Death. — ^The condition of transient pulmonary 
infiltrations does not constitute a sharply 
defined pathological entity. Loffler distin- 
guished between transient infiltrations of 
tuberculous etiology and those in tuberculin 
negatiTC persons. Eosinophilia is not neces- 
sarily a predominating sign; transient infiltra- 
tions occur without eosinopliilia. Conversely, 
an eosinophilia may e.rist in tuberculous 
infiltrations possibly on a hj^perergic basis. 
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The allergic element has come more in the 
foreground and most investigators are inclined 
to believe that the infiltration of the lungs is 
due to an allergic reaction, related to asthma 
and urticaria, in hypei-sensitive persons. In 
an adult with an asthmatic historj’- of one 
year, X-ray films revealed an infiltration of 
the right lung. He had an eosinophilia of 
70 per cent. The patient died about five 
minutes after using, for the first time, a spray 
containing 10 per cent adrenahn. Post 
mortem X-ray films of the lungs showed 
barely perceptible remains of the infiltration, 
twenty days after its detection. Histological 
examination showed an abundant infiltration 
by plasma cells and lymphocytes at the 
involved site. At some places the lung 
structure V'as obliterated and the alveoli 
distended by different types of cells with 
conspicuous eosinophilia. There was an asso- 
ciated patchy hyperemia and edema. The 
cause of death was felt to be a rapidly arising 
ventricular fibrillation caused by the local 
effect of adrenalin on the lungs and reflex 
action on the heart resulting in fibrillation.— 
A Case of Transient Pulmonary Infiltration 
with Eosino'philia, with Fatal Jssuc after 
Treatment by Adrenalin Spray for Asthma, 
0. J. Broch, Acta med. Scandinav., March IS, 
194s, 113: 311— {E. R. Loftus) 

Tropical Eosinophilia. — Fifteen cases of 
tropical eosinophilia arc reported. The pa- 
tients’ main complaint was an irritating, 
non-productive cough; pain in the chest and 
dyspnea were also frequently complained of, 
but asthma was observed in only one patient. 
Twelve of the 15 patients were afebrile. 
Physical signs were unreliable. It appears 
that the duration of the disease, with exacerba- 
tions and remissions, may be as long as ten 
years. To the diagnosis, the presence of 
eosinophilia, is obHously essential. In most 
cases the onset of tropical eosinopliilia is 
preceded by an infection of the respiratorj’- 
tract without eosinopliilia; tliis infection 
lingcre on, sensitizes the patient in some way, 
and is eventually superseded by the anried 
picture of tropical eosinopliilia. Exacerba- 


tions are accompanied by a rise in eosinopliils. 
X-ra 3 '^ films -of the chest show a diffuse 
mottling in man 3 '^ cases, resembling early 
pneumonoconiosis; unfortunatel 3 ', tliis class- 
ical picture caimot be found in all cases. 
Sometimes only congestion can be seen or a 
pneumonic infiltration may be present; the 
hilar shadows are usually increased. There 
is no definite evidence of a relationship 
between tropical eosinopliilia and S3’phihs, 
malaria, tuberculosis or helminthiasis. In 
the treatment arsenicals are commonly used, 
with good effect, although exacerbations 
lasting thirt 3 ’^-six to forty-eight hours are 
frequently observed. The lung lesions and 
eosinophilia apparently respond to sulfa- 
P3'ridine, too; how either of these drugs 
exerts its effect is not known, but their 
efficacy suggests that the disease is of infec- 
tious origin. Whether or not it is a new 
disease entity is still a moot question. — 
Tropical Eosinophilia; A Report on Fifteen 
Cases, H. B. Lai, Indian M. Gaz., January, 
194s, 80: SO. — (P. Lowy) 

Experimental Anaphylactic Pulmonary 
Lesions. — A peculiar type of pneumonitis 
occurs in some cases of acute rheumatic 
fever. The specific nature of these lesions 
can be recognized only histologically. Briefly, 
the changes consist primarily in focal damage 
to the small blood vessels, particularly the 
alveolar capillaries, with attending capillary 
thrombosis, exudation and hemorrhage. In 
some areas coagulation and inspissation of 
the fluid may produce a hyaline membrane 
that lines the respiratory bronchiole and its 
ah-eoli. No bacteria can be demonstrated 
in the tissue either by' culture or stain. The 
lesions are decidely' focal, frequently' involring 
only a small segment of a vessel. Confluent 
foci, however, may result in considerable 
areas of involvement. It has been preriously' 
shown that focal lesions, histologically like 
those of rheumatic pneumonitis, occur in the 
lungs of non-rheumatic patients who develop 
anaphylactic reactions to the sulfonamides. 
This basic identity of the pulmonary- lesions 
of rheumatic fever with those resulting from 
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anapliylactic hypsrsensitmty in man led 
to tlie studj’' of the lungs of rabbits in which 
lesions, striMngly similar to those of rheumatic 
carditis, had resulted from anaphylactic 
“serum sickness.” In the present paper the 
findings of that study are elaborated in an 
attempt to support the view that the lesions of 
rheumatic fever are due to hypersensitive 
reactions. Fifty-six rabbits were sensitized 
to horse serum, egg albumin or to a mixture 
of these. The antigen was administered 
intravenouslJ^ Sections of the lungs of all 
the rabbits were studied. Ten of the animals 
showed definite lesions. Three had been 
sensitized nith serum, one with a mixture of 
serum and egg albumin and 6 with egg 
albumin alone The number of injections 
varied from one to 6 over a period of from 
one to three months. Tire time between the 
last injection and death varied from immedi- 
ate shock to ten da3’-s. The pulmonary 
lesions found present in these ammals 
exhibited, in varjnng degrees, focal capillarj’’ 
damage of the type that characterizes the 
pneumonitis of acute rheumatic fever and of 
sulfonamide hjT)ersensitivity in man. This 
experimental finding is offered as further 
support of the view that the various lesions of 
rheumatic fever are dependent on anaphy- 
lactic hj-persensitivity. (With 11 plates). — 
The Experimental Production of Anaphylactic 
Pulmonary Lesions with the Basic Char- 
acteristics of Rheuimtic P7icumoniiis, J. E. 
Gregory & A. R. Rich, Bull. Johns Hopkins 
Hosp., January, 1946, 78: 1. — (J. S. Woolley) 

Biotroplc Paeumonopathy. — The author has 
observed several cases where in the course of 
pneumonia, after the resolution of the pneu- 
monic focus, pulmonary consolidation was 
present for days or weeks. This condition is 
called by the author “biotropic pneumo- 
pathy.” It is caused either by syphilis or 
bj' tuberculosis. Fiw observations are 
described, of which 4 responded to treatment 
with bismuth and salvarsan. Only one had a 
positive Wassermann test but the successful 
treatment with antiluetics is proof enough 
of the syphilitic origin of the pneumonopathj'. 


One case was caused by an old tuberculosis. 
These pncumonopathies are really fibrous 
reactions of the interstitial tissue of the lung 
which start at the s.ame time as the pneumonia 
and not as a result of it. But while the 
pneumonia resoh’es in about eight daj's the 
biotropic interstitial reaction wliich causes a 
density in the X-raj' film persists. X-ray 
e.xamination shows evidence of thin fibrous 
tracts wliich may produce a deination of the 
trachea and a shift of the heart. The bio- 
tropic pneumonopathj' should not be confused 
with post-pneumonic intraah'eolar fibrosis 
which is always of very bad prognosis. — 
Pneumopalia biotropica en el airso dc la 
pneumonia, M. Gonzalez Olacchca, Rev. mid. 
pentana, Jtinc, 1945, 18: 1S9. — (IF. Swienty) 

Asbestosis. — The presence of asbestos 
bodies in the sputum is proof of a pathological 
tissue reaction in the lungs. The asbestos 
body consists of an asbestos fiber surrounded 
bj' hemosiderin. In contrast to silicosis, 
asbestosis usually does not show character- 
istic changes on the roentgenogram. Four 
case histories are presented: (J) A 42 j'ear 
old man, who had worked in the asbestos- 
industry for eighteen j'^ears, complained of 
productive cough and dj^spnea of three j'ears' 
duration. The sputum contained asbestos 
bodies and no tubercle bacilli. The chest 
roentgenogram had an appearance similar 
to one in silicosis. This is the onlj' case of 
asbestosis without tuberculosis that the 
author saw. (2) A 66 jmar old man, who 
had worked in an asbestos mill for twenty-two 
years, complained of cough of fifteen jTars' 
duration and increasing dj’’spnea. The find- 
ings on X-ray examination were the same as 
in silicosis. The patient dcTCloped renal 
tuberculosis and diabetes. (S) A 67 year 
old man, who had worked in an asbestos null 
for forty-eight j^ears, showed asbestos bodies 
and tubercle bacilli in the sputum. The 
autopsj’- proved the presence of tuberculosis 
and asbestosis. (4) A 57 j*ear old man, who 
liad worked in the asbestos industry’ for 
twenty-five years, died from lung carcinoma 
and asbestosis, proven bj’ autopsy'. The 
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chest roentgenogram had shown no sign of 
asbestosis, nor had there been any functional 
pulmonarj’’ damage due to asbestosis. — 
Quclqucs considiralions sur Vamiantosc, L. 
Rousseau, Local mid., January, 1940, 11: 
57. — (ff. C. Lcincr) 

BronchoUthlasls. — ^Broncholiths originate 
from calcified caseous tuberculous areas in the 
pulmonarj' parenchjTna or lymph nodes, from 
inspissated pus of a lung abscess or an 
empyema, from calcified cartilages of the 
trachea and main bronclii. Ten cases of 
broncholithiasis were obseiwed. SjTnptoms 
were cough, ex-pectoration of calculi, 
substemal pain, hemoptysis, later suppuration 
with production of purulent fetid sputum, 
atelectasis. All patients were bronchoscoped. 
Eight patients expectorated a bronchohth 
spontaneously; in 5 patients one or more 
broncholiths were removed by bronchoscope. 
In 6 cases the place of the erosion was identi- 
fied bronchoscopically by inflammatory 
stenosis of the bronchus. The localization 
was the right middle lobe in 5 cases, the right 
lower lobe in 3, the left upper and the left 
lower lobe in one each. Follow-up broncho- 
scopic examination was done over an average 
period of twenty-five montlis. In no case 
was permanent cicatricial narrowing of the 
bronchus found. Residual cylindrical 
bronchiectasis is the most common complica- 
tion. — Broncholithiasis: Report of Ten Cases, 
J. R. Fox & L. H. Clerf, Ann. Int. Med., 
December, 1945, 23: 935. — (G. C. Leiner) 

Hodgkin’s Disease and Tubercie Bacliil. — 
The present study is an attempted reevalua- 
tion of the etiologic role of human, bovine 
and avian tubercle bacilli in Hodgkin’s 
disease. Six v^arieties of culture media and a 
series of cliickens, guinea pigs and rabbits 
wer-e inoculated with fresh macerated lymph 
node and splenic tissue emulsion. Thirty 
lymph nodes and 3 spleens^ were obtained 
surgically from 33 patients vith liistologically 
proved Hodgkin’s disease and 10 control 
cliickens were inoculated with tissue suspen- 
sions from other diseases. Eight rabbits, 4 


control and 4 experimental, were inoculated 
in a similar manner. A group of 20 guinea ' 
pigs was sensitized with 1 to 3 mg. of killed 
tubercle bacilli (dry weight) according to the 
method of L’Esperance eight to twelve days 
previous to inoculation with Hodgkin’s tissue 
suspension. Ten additional guinea pigs re- 
ceived only killed tubercle bacilli and were 
used as controls. In no instance were 
tubercle bacilli found except in the case of 
liistologically, bacteriologically and clinically 
proved tuberculosis. — Studies in Hodgkin’s 
Syndrome: III. The Relationship of Tubercle 
Bacilli to Hodgkin’s Syndrome, H. A. Hoster, 
C. A. Doan & M. Schttmacher, J. Lab. & 
Clin. Med., Avgust, 1945, 30: 675. — (F. G. 
Petrik) 

Intrathoraclc Malformations. — In recent 
years an increasing number of congenital 
cystic lung changes have been described. 
Their importance has been somewhat altered 
from the earlier pathological anatomical inter- 
est to increased diagnostic interest and in 
many cases to therapeutic interest. The 
cause of the condition is probably not a 
question of a genetic unit; however, the 
prevalent explanations on the basis of fetal 
bronchiectasis, congenital lymphangiectasis, 
lung or broncliial adenoma are inadequate. 
It seems that the more neutral term of con- 
genital cystic lung on a malformation basis is 
more applicable. The variation in the num- 
ber and size of the cystic elements is dependent 
upon the stage of fetal development when the 
disturbance in development and the degenera- 
tive process occur. There may be an associa- 
tion with malformations in other organs 
such as the kidneys. Other authors have 
reported interesting cases in which diffuse 
cystic lung changes appeared simultaneously 
mth a tuberous cerebral sclerosis. A case of 
bilateral disease is- described in wliich the 
S 3 anptoms did not make their appearance 
until 14 months of age. The diagnosis was 
made by roentgenography disclosing a 
marked bullous emphysema. The condition 
was incompatible with life. A second case is 
reported in which the diagnosis of pleural 
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effusion was made in a one and one-half 3 -ear 
old bo 3 *. The ph 3 ’-sical findings on admission 
indicated a massive pleural effusion, sub- 
stantiated b 3 ’^ X-ra 3 ' findings. Thoraco- 
centesis revealed thick greyish, sterile fluid 
which promptl 3 '’ reformed. A thoracoscop 3 ^ 
revealed a large irregular tumor wHch was 
tentativel 3 '’ diagnosed as teratoma. A 
thoracotomy revealed a large cystic tumor 
which filled the left thoracic cage and caused 
de\-iation of lung and mediastinum to the 
opposite side. The report by the pathologist 
indicated that the tumor contained fat 
globules and mucus-secreting glands. The 
overall picture resembled that of fibroadenoma 
of the breast. The consensus was that this 
tumor was probably a matter of a simpler 
local malformation, though the possibility of 
a dermoid tumor could not be excluded. — 
Intrathoracic Malformations in Young 
Children, B. Soderling & R. Thune, Ada med. 
Scandinav., February 12, 194S, 113: 239 . — 
(£'. R, Loftus) 

Diaphragmatic Malformation. — A four week 
old boy died in marked dehydration after 
continuous vomiting from birth. At autops 3 ' 
there were found a stenosis of the cardia of 
the stomach and bronchopneumonia, wliich 
were resiionsible for death, and an unrelated 
anomal}’^ of the diaphragm. The right pleural 
ca^^t 3 ' was dmded b>' a membrane extending 
from the base of the sixth rib forward, in 
arch like form, to the angle of the inferior 
vena cava and pericardium, where it joined 
with the di.aphragm. The base was trans- 
parent, but the free margin contained striated 
muscle and a small nerve and blood vessels. 
It is tliis which makes the author feel that 
the nnomal 3 ' is one of the diaphragm and 
not of the pleura. The cause is unexplained. 
— Einc sdlcnc ZiccrchfcUmisshildimg {parlicllc 
cinscitige Doppdbildung), P. ITacbcrlin, 
Schird;. mcd. Wchnsdir., June 9, 19/, 5, 75: 
610. — (.7. Gcrstcin) 

Diaphragmatic Hernia. — A di.aphmgmatic 
hernia is ,a prolapse of part or all of the 
stomach, uith or without the end of the 


esophagus, through a gap in the diaphragm. 
This gap is usually the esophageal liiatus. 
The hernial sac is usuall 3 " co^red n-ith 
peritoneum, in which case it lies behind the 
heart. There are two t 3 ’pes, the incomplete 
para-esophageal hiatus hernia and the com- 
plete liiatus hernia. The former contains 
onl 3 '- a small part of the stomach and none 
of the esophagus. The latter contains all of 
the stomach or a large section thereof, and 
the terminal end of the esophagus. Im- 
portant in the formation of such hernia are 
increases in abdominal pressure, as in me- 
teorism, congenital or acquired factors in- 
creasing the size of the diaphragmatic gap, 
traction b 3 ' the longitudinal muscle of the 
esophagus on the cardiac end of the stomach, 
especially in prolonged vomiting, and inter- 
ference in the growth of the esophagus. When 
the esophageal lu'atus is weakened the differ- 
ence in abdominal and thoracic pressures 
occurring 'nith respiration becomes important. 
There are often no symptoms, with discoi-cry 
coming at autops 3 '. The most common ones 
are p 5 'T 0 sis, retrosternal pain and a feeling 
of oppression. These occur most often at 
night or in carb' morning, are aggrarated on 
bung down and are improved by standing up 
or moi-ing around. Less frequent are sjanp- 
toms of cardiac disease, anemia, ulcer in the 
herniated segment and strangulation. — Zur 
Ana(o7nic. Pathogenese und Klinik dcr 
Zwcrchfcllbriichc dcs Magens und dcs 
Oesophagus, H. Weber, Schivcie. nicd. 
Wchnsefir., February 10, 19.', 0 , 75: 117. 

(/. Gcrstcin) 

Diaphragmatic Hernia. — Diaphragmatic 
hernia and eventration arc easib' confounded 
clinicalh- as well as roentgenologicalh'- Some- 
times, it is impo.'sible to make a correct 
diagnosis. Tiio hcniia ahva 3 ’s occurs through 
a normal or pathological opening of the 
diaphragm through which contents of the 
abdomen escape into the thoracic cavity. 
Eventration is due to rckaxation of the muscle 
which causes a high elevation of a portion of 
the diaphragm, the aVidominal viscera licing 
witliin the abdominal caidti’. The authors 
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liave operated on 5 cases of nontraumatic 
hernia and have observed 3 more cases. 
Only in one case was a clinical diagnosis 
made, in all othei-s it was made by X-ray. 
A very rare location of the diaphragmatic 
hernia is the subcostosternal space limited bj’’ 
the sternum and the costal and sternal fibers 
of the diaphragm (foramen of Morgagni) and 
by the muscle bundles inserted in the posterior 
portion of the base of the xjTihoid process 
(foramen of Larroy). These are generally 
congential hernias and sometimes are 
combined with a hernia of the esophageal 
hiatus. Often there is absence of the left 
eras of the diaphragm winch may account for 
a communication with the aortic hiatus. 
The varieties of the most frequent tjqie, the 
esophageal hiatus hernia, are: (f) a short 
esophagus with cardia and fundus of the 
stomach in the thorax; (2) the cardia in 
normal position but the fundus in the herma ; 
(S) a long esophagus with cardia and fundus 
in the hernia. The differential diagnosis has 
to exclude traumatic hernia and eventration. 
In the latter case the leaf of the diaphragm is 
seen in the X-ray film above the abdominal 
viscera and the stomach is generally TJ-formed, 
whereas in a true hernia it has hour-glass 
appearance. Faradization of the plnenic 
neiwe causes a descent of the diaphragm in 
eventration, whereas in the true hernia there 
is no change. Pneiunothorax and pneumo- 
peritoneum may be of importance for the 
differential diagnosis. The authors did not 
use phrenempltraxis for diagnostic purposes 
as they believe that the innervation of the 
diaplnagm is of utmost importance to prevent 
recidriavtion of the hernia. An upper left 
paramedian laparatoray was done as it was 
felt that the abdominal approach presents a 
smaller risk than the thoracic. The hernia 
sac was not resected and the immediate and 
late results were satisfactorj'. — Hernia 

diafragmatica, R. Vargas M. & A. Larach N., 
Rev. mid. de Chile, August, 194-5, 73: GS7 . — 
<TF. Sivicniij) 

Embolectomy in Pulmonary Embolism. — 
The operation described by Trendelenbu:^ 


for embolectomy of the pulmonary artery or 
its main branches was used in a case of 
massive pulmonary embolism. A 43 year 
old woman had a long abdominal operation for 
carcinoma of the colon. She apparently 
made a good recovery, but two weeks following 
the operation she suddenly developed all the 
signs of .pulmonary embolism and was 
moribund witliin twenty minutes from the 
onset of clinical sjanptoms. The operation 
described by Trendelenburg was employed, 
and many large clots were removed from the 
main and from the right and left pulmonary 
arteries. The patient made a good recovery 
in spite of the fact that respiration had been 
absent preoperatively'^ for fifteen minutes, and 
cardiac action had stopped for sixty seconds. 
Twenty-one days later, when the patient had 
completely recovered, another embolization 
occurred. A second Trendelenburg operation 
was performed and this was initially successful. 
However, the patient died seventeen hours 
postoperatively due to aspiration pneumorria. 
Apparently the brain had been damaged 
irreparably by the temporary ano.xia, and the 
patient never recovered from coma. At 
autopsy large fresh thrombi were found in 
both femoral arteries. The operative site, 
in the pulmonary artery was free from clot, 
and only small emboli were found in branches 
of the pulmonarj’’ arteiy. The brain showed 
microscopic areas of degeneration of ganglion 
cells. — Erfolgreiche Trendelenburg’ sche Opera- 
tion einer fulminanten L^mgenemholie, R. 
Nicole, Schweiz, med. Wchnschr., December 8, 
1945 , 75: lOSO. — {H. Marcus) 

Pulmonary Embolism. — ^A total of 162 
episodes of pulmonar}’- embolism in 108 
patients is analyzed. Pleuritic pain occurred 
sixty-six times in 54 patients; pulmonary 
consolidation, si.xtj'-seven times in 59 pa- 
tients; episodes of dj'spnea, fifty times in 43 
patients; anginal pain, tlurty-seven times in 
26 patients; shock, forty- two times; sudden 
loss of consciousness, eleven times; tachy- 
cardia, sixty-two times in 53 patients; fe^r 
as sole manifestation, three times; sudden 
death, in 3 patients; unsuspected pulmonarj’ 
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embolism vras found at autopsy in 3 
patients -who bad died of other causes. The 
source of the embolism in 90 cases was the 
veins of the legs (only 60 of these had definite 
e-vddence of thrombophlebitis) ; in 2, the arm 
veins; in 7, pehdc veins; in 9, mural cardiac 
tlmombi. Predisposing factors were opera- 
tions in 64 cases; nonsurgical disease in 14 
cases; trauma to an extremity in 6 cases; 
peripheral vascular disease with thrombo- 
phlebitis in 24 cases. In 50 per cent in 
which electrocardiograms were taken the 
pattern of acute cor pulmonale was found, 
Leucocytosis and slight increase of the icterus 
index were frequent. — Clinical Syndrome in 
Patients with Pulmonary Emholism, E. L. 
Sagall, J. Bomslein & L. Wolff, Arch. Int. 
Med., October, 1945, 76: 2S4. — (G. C. Leiner) 

Infarct Cavity. — patient with mitral 
stenosis and insufficiency was admitted to the 


hospital in heart failure. Fluoroscopic exami- 
nation of the chest showed a dense infiltration 
in the right middle lobe, in addition to the 
characteristic cardiac configuration. The in- 
filtration was at first thought to be a primary 
or secondarj’- tumor, but later on breakdown 
and ca\'it 5 ' formation was observed in that 
region. The ca\-ity healed without lea\dng a 
trace. Although there was no liistorj’^ of the 
typical sj'mptom complex of pulmonarj' 
infarction, the absence of pathogenic micro- 
organisms in the sputum, including the 
absence of acid-fast bacilli, and the quick 
disappearance of the ca^dtJ' in a known case of 
mitral stenosis in heart failuis, make the 
diagnosis of infarct camty extremely Iikel}\ — 
Infarktkavcmc der Lvnge mit Avsgang in 
Heilung, A. Urcch, Schweiz, vied. Wclmschr., 
A'ovembcr 17, 1945, 75: 1004.—{H. Marcus) 



Rcprintetl from The Ameiucan Reaiew of TcnFRcixosi'? 
Yol. LIV, Xo. G, December, 19^6 


HEART DISEASE IN THE CASE-FINDING PROGRAMi 
HOWARD F. WEST= 

Hundreds of X-ray films of the chest are being recorded daily throughout the 
nation and are accepted as the most accurate and rapid procedure for detecting 
early tuberculosis. Of necessitj^ an image of the whole chest is recorded, its bon}'- 
structure and its contents. The central figure on the film, the portion that first 
catches the eye, is the silhouette of the heart and great blood vessels. In study- 
ing the lung fields the eye of the interpreter must of necessity traverse the areas 
on either side of this central shadow. How indifferent should he be to this very 
obvious portion of the film? 

One of the important tools of the cardiologist is the X-ray. By means of this 
medium he gains important information as to the size, shape, position and gen- 
eral contour of both the heart and the gi’eat blood vessels leading to and from it. 
He may also obtain e\ddence of pulmonarj' disease resulting from impaired heart 
function which of itself may materially handicap circulatory efficiency. Struc- 
tural abnormalities of the chest may be demonstrated which by displacement or 
distortion of the heart or the great vessels add to its functional load. 

It is true that since the heart is a globular organ consisting of four chambers, a 
complete X-ray examination should also include fluoroscopy and oblique %dews. 
The flat films alone, however, showing a composite silhouette of the heart as a 
whole as well as parts of the aorta, the pulmonary arteiy and larger veins yields 
infonnation of veiy considerable worth. 

Disease of the heart is shown on these films whenever the damaging process 
has produced an enlargement of any or several of its chambers or of the great 
vessels, thus changing the shape of the composite shadow or has increased the 
over-all size by hypertroph}’- or dilatation or by combinations of these factors. 

Congenital anomalies may alter the configuration of the heart shadow because 
of structural variation, or the mechanical defects may cause partial or total 
enlargement because of continued interference with normal blood flow. 

Chronic vahmlar disease, whether as the result of sj'philis or rheumatic fever, 
is a very important cause of changes in the contour and size. Continued inter- 
ference with the noi-mal progression of the blood stream leads to dilation of the 
chambers involved and to thickening or hypertrophy of the chamber wall. 
Many of these lesions produce rather characteristic variations from the nonnal 
X-ray appearance. 

Continued overwork, in the absence of congenital or valvular defects, vill 
produce an increase in heart size and modify its shape. The most common cause 
of such strain is chronic arterial hypertension. The greater part of the increased 
load is borne by the left ventricle, the walls of which thicken and eventually 
dilate to varying degree. 

' Presented before the Aledical Section at the 42nd annual meeting of the National Tuber- 
culosis Association, Buffalo, New York, June 12, 1946. 

- 1100 Alission Road, Los Angeles 33, California. 
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Arteriosclerosis, hj’^pertension and BjiTpliilis each tend to produce changes in the 
aorta, dilation, elongation or aneurysm, wliich maj’" be noted on the film. 

In the ai'teriosclerotic group calcification of the aorta maj'' be seen and, less 
commonly as the result of chronic disease, one may note calcification of the valves 
or of the pericardium. 

Thickening of the pericardium as the result of chronic pericarditis, at times due 
to tuberculosis, will enlarge the heart shadow as vdll acute pericarditis with 
effusion or purulent e-vudate. The latter group of patients vill in all probability 
be too ill to be included in routine smveys. 

An acute observer, alert to the X-ray manifestation of heart disease, will 
note at least the more ob%aous indications of cardio-vascular abnormalities as 
rapidly as he can detect evidence of minimal tuberculosis. 

It is general^ accepted that an enlarged heart is an abnormal heart, though 
the converse is not necessarity true. A person may have very serious arterio- 
sclerosis of his coronary arteries, for instance, without an increase in heart size 
or other distortion of the cardiac outline unless tins difficulty is accompanied b}’^ 
hj'^pertension or, more rarely, other disease processes. Tliis condition, coronary 
artery disease, unfortunatety, is a common cause of disability and death. 

It is vdth the interpretation of border-line enlargement that the roentgenolo- 
gist has the greatest difficulty. The size of the normal heart varies with such 
factors as bodj^ size, age and sex. Numerous attempts have been made to es- 
tablish exact measurements by which departures from the normal in size may be 
detected. Unfortunately, because of the normal variations, the error in even the 
best sj’-stem of measurement can hardty be less than 10 per cent. 

The standard procedure of cardiologists for the estimation of heart size is to 
emplo}’- a 14 x 17" film at 6 feet or 2 meters distance from the target in order to 
avoid as much as possible the magnification of the heart image caused by diver- 
gence of the X-ra 3 ^ beam (1). 

Alodern mass sutvej^s, however, employ small films photographing the fluoro- 
scopic image and thus record the distortion inliereut in the short target-screen 
distance. Gross abnoimalities of the heart image are as easity detectable on 
these films, however, as they are on the standard 14 x 17". The interpretation 
of less than gross increase in heart size, however, has introduced a serious prob- 
lem, especially since no standard measurements have as j-et been adopted gen- 
erally for use with small films, and also because there is doubt in the minds of 
manj'- roentgenologists as to the wisdom of attempting to appty exact measure- 
ments for the detection of minor degrees of pathological enlargement. This 
doubt is due to the considerable variation in noimal heart size mentioned above. 

In a carefulty conducted study bj’- Drs. William Paul Thompson and Joseph 
Jellen of the Los Angeles Heart Association, soon to be published, criteria for the 
measurement of heart size on the 4 x 5" filnr have been established. These 
measurements reveal a remarkabty close agreement with the L'ngerleider tables, 
and moreover demonstrate that the frequentty used cardio-thoracic ratio is al- 
most as valid on the 4 x 5" film as with the standard method. Gubner and 
I ngerleider (2) have also reported an ingenious and simple device for detennin- 
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ing heart size measurements on miniature films of any size. There are certain 
teclmical difficulties with this latter method, how^ever, that might well impede 
its usefulness in rapid survej’’s with miniature films. 

It is not proposed that all films should be measured. Measurements need be 
used, if deemed practical, only with those films concerning wiiich the reader is 
doubtful about the presence of pathological heart enlargement. 

For the past three years the Heart Division of the Los Angeles Tuberculosis 
and Health Association has participated in the ease-finding project of the 
Industrial Health Program. From May, 1943 through February, 1946, a total of 
63,398 persons have been X-rairnd. In this series the interpretation of suspected 
tuberculosis was 2.7 per cent and of suspicious heart abnormalities, 2.0 per cent. 
A follow-up with complete clinical examination would be necessary to determine 
the accurac}’- of the survey interpretations. This has not been possible for the 
entire series. How^ever, an anatysis bji- the Los Angeles Association of a smaller 
series has been made recentlJ^ The 4 x 5" films taken of 8,933 industrial workers 
during a five-month period showed 414 total suspicious films. Of these 151 were 
suspicious of cardiac abnoimality. At the time of the anal 5 ’'sis, 116 persons, 
77 per cent, had been reex'amined and a final diagnosis obtained. Of these 
diagnoses, made bj’’ private ph 3 '-sicians and clinics, 87 w'ere positive and 29 w^ere 
negative for cardiac disease. That is, there w'as approximatelj’’ 76 per cent clini- 
cal confirmation of the cardiac interpretations made by the film readers (radiolo- 
gists and chest specialists). This degree of accuracy maj’- be compared wdth the 
results of Edwm'ds (4), wdio reported a confiimation of 80.8 per cent of suspicious 
X-vay findings in a larger series in the Harlem surve}^ 

It is to be remembered, however, that in each of these surve 3 ''s no consistent 
attempts at actual measurements of heart size w'ere made. The variation in the 
judgment of the film readers are naturalty reflected in the final confiimatory 
examinations. The more conservative the film interpretation the few'er mistakes 
will be made, but a variable number of persons having heart disease but revealing 
less than gross enlargement will be overlooked. The Thompson and Jellen 
studies Avere under AA'a 3 ^ Avhile the Los Angeles surA^e 3 ^ was being made and 
anakvzed. 

Other reported surve 3 ’s by group X-ray methods have indicated the finding of 
suspected heart disease among different segments of the population, var 3 dng 
from less than 1.0 to over 7.5 per cent (5). It has been estimated that at least 50 
per cent of tliose with proved circulatoiy disease have been unaware of their 
difficulty prior to the surve 3 ' studies. 

Since a considerable portion of unsuspected heart disease can be recognized 
by essentially the same technique used in finding early tuberculosis, it is im- 
portant to decide quickly ivhat use can and should be made of this infoimation. 
The person with unrecognized tuberculosis endangers his fellow man, while the 
one Avith heart disease seldom does, A-et the latter group of diseases causes man3' 
more deaths, much more disabilitA', and the social and economic problems in- 
A-olving the communit3" as a Avhole are tremendous. In reporting the results of 
X-ray examinations shall A\-e bo content Avith “no X-ra3' cA'idence of tuberculosis” 
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leaving a considerable number of those surveyed vmaware of suspected heart 
disease? That, obviously, is hardlj” fair. On the other hand, if we do report 
our suspicion of heart disease, we must be prepared to do something about it 
and that promptly. We must see to it that a complete clinical follow-up is 
available to confirm or rule out the suspicion gained bj' this single bit of informa- 
tion which cannot be considered any more final than the X-ray suspicion of tu- 
berculosis. We m\ist see to it that sound medical advice is available so that 
those with positive diagnosis will know how to conduct their lives so as to avoid 
suffering and disability to the greatest possible extent. At the same time we 
must be exceedingly careful not to frighten too many people with reports of 
suspected heart disease, based upon inept or too enthusiastic reading of the 
films. 

For accuracy in film interpretation the subject must be accurately centered 
and the exposure made at mid-inspiration for, as the diaphragm rises and falls, 
the position of the heart changes and an erroneous impression of its size may be 
obtained. The reader of the film must of necessity be as familar with evidence 
of heart abnoi’malit 3 " as with indications of pulmonary disease. 

Since X-raj’’ survey’s are proceeding with considerable speed throughout the 
countiy, it is suggested that the National Tuberculosis Association and the 
American Heart Association establish a joint committee at the earliest possible 
time to consider the problem of joint case-finding in its entirety. First of all 
this committee should agree upon a fundmental philosoply. If it is decided 
that the method is of practical value then it should adopt adequate standards of 
procedure, technical, clinical and social, for the guidance of local groups in the 
field. Much material, including previous^ established criteria for use with 
standard X-ray methods, is available for consideration. In addition to those 
surveys in which abnormal cardiac images have been recorded, the military 
services have made hundreds of thousands of chest roentgenograms, including 
miniature films, and all suspicious findings, including the heart, have been giveir 
full clinical evaluation. Much of this infonnation should be available for further 
studj’- and guidance. The United States Public Health Seiadce should also be 
prepared to furnish valuable experience and adduce. 

Local groups and health departments are attempting to develop facilities for 
the interpretations of heart disease, as well as tuberculosis b.y means of survey'’ 
chest films. If there is practical and useful merit in the procedure, standards 
should be set up on a national level for the guidance of all. 

SUMM.\RV 

An X-raj"^ film of the chest maj*^ I’eveal evidence of tuberculosis or evidence of 
heart disease. Heart disease is suggested bj'" increase in heart size or by ab- 
normal shape or contour of either the heart or of the great blood ^"essels. Roent- 
genograms obtained in mass suvvej’^s are being studied bj’’ various groups in order 
to determine their value in heart disease case-finding. It is proposed that a joint 
committee, composed of members of the National Tuberculosis Association and 
the American Heart Association, be created to consider the value of this proce- 
dure and, if approved, to establish minimal standards or eriteria for such survej'^s. 
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CANCER AND PULMONARY TUBERCULOSIS 


Diagnostic Problems in Patients with Cancer of the Lung in the Presence of 

Pulmonary Tuberculosis 

BRUNO GERSTL,! FREDERICK C. WARRING, Jr.= and KIRBY S. HOWLETT, Jn.’ 

Coexisting cancer and tuberculosis of the lung has long been a topic of interest 
to both clinician and pathologist. The historical aspects of the subject arc 
alreadj’- well covered in numerous articles, several of which contain extensive 
bibliographical references (1, 2, 3). 

In discussing the relationship between pulmonary cancer and tuberculosis, 
most writers (2, 3, 4, 5, G, 7) have expressed the opinion that they are very rarefy 
found together in one individual. Others (6, S) believe, however, that their 
association is no more rare than that of other unrelated diseases, and some authors 
(9, 10) have suggested the theoretical possibility that one maj'' actuallj’’ pre- 
dispose to the other. 

I'iOaatever one’s conclusions regai’ding these ideas, the increasing number of 
reported cases with both tuberculosis and cancer indicates clearly that the clinical 
problem is not negligible. Yet in most of the reported cases cancer was found 
only at autops3^ Even if the association is purely fortuitous, there are good 
reasons for believing that we maj'’ well expect to see the coexistence of the two 
diseases in the same patient with inci’easing frequency. The pi’esent trend for 
the peak of tuberculosis morbidity and mortalit}'’, especially among men, to 
move into the older age groups is well known. The steadily increasing number 
of older men with active tulserculosis admitted to Laurel Heights in recent years 
has striking^' reflected this trend. This is the very group in which bronchogenic 
cancer is most likely to l^e found. 

Since July, 1940, 7 cases of coexisting bronchogenic carcinoma and active 
pulmonary tuberculosis have been recognized at Laurel Heights among approxi- 
mately 1,000 patients of lioth sexes and of all ages sent iij with a diagnosis of 
pulmonary tuberculosis only. In all 7 cases either a deflnitc or presumptive 
diagnosis of associated cancer was made iiefore death, ('ases diagnosed as 
having cancer only, and in whom the preadmission diagnosis of tuberculosis was 
simply regarded as erroneous, arc not included. 

The serious obstacles to tlie diagnosis of bronchogenic cancer in the presence 
of known active pulmonary tuberculosis arc pointed out by several authors (5, 11) 
and arc clearly apparent in our cases. These cases, together with an additional 
one from the Undercliff Sanatorium and another from the C'cdarcrcst Sanatorium 
are being reported not merely to add 9 cases to the cumulative list, but also to 
allow an analysis of factors which led to the diagnosis. 

* Central Laboratory of Pathology and Re.'io.'irch, State Tuberculosis Cotninission, Hart- 
ford, Conncoticut. 

- Laurel Ileight-s State Tuberculosis Sanatorium, Sliciton, Connecticut. 
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CASE nr.rouTS 

A M.: A white male, age Gl,a mine worker wliopc family history was negative for tubercu- 
losis and cameer. The patient had worked in and atxnind mines as a miner and as a laborer. 
Abo\it ten ye;irs of this time had been spent in anthracite mines and the remainder of the 
time di\-ided among asbestos, bituminous <-oal and various metal mines. Appreximatcly 
eight years before admission he had .a small hemoptysis and was !i patient for one week 
at a local hospital where an X-my diagnosis of silicosis was made. After this he returned 
to work. Four and a half veai-s before a<hnission he went to the dispensary of a medical 
centre for a check-up. Productive cough had been jnesent for mirny yearn. There, a 
roentgenogmm of the chest showed bilateral, interstitial puhnonaiy fibiwis, bilateral 
fibrotie and calcific apic.al tuherculo.sis and pulmonarj' emphysema. The patient felt 
reasonably well until seven months before admission when lie began to notice weakness 
and diurnal swelling of the ankles, lie had lost 40 pounds in weight during the preceding 
year. Because of these symptoms he stojiijcd wxirk the following month. 

After seeing sevend jihysicians he was admitted to the Medical Centre. Sputum was 
found to contain tubercle bacilli. He had pain and tenderness over the anterior aspect 
of the pioximal third of the right radius. An X-ray film of the radius (figure 1) .showed 
]ieriostcal new hone formation which was interpreted as jmlnionarj' osteoarthropathy, 
X-my examination of the chest (figure 2) showed atelectasis and infiltration on the right 
to the third rih, nith sliglit herniation of the upper portion of the left lung into the right 
homithomx. The right middle and lower lobes were involved by a dense, homogeneous 
consolidation. Diffuse fibrosis with emphysema was present throughout the left luug, 
while at the left apex there were scvcml small calcific densities. Laminagmphic studies 
demonstmted, in addition to right lower lobe consolidation, complete obstniction of the 
right intermediate bronebus, iiresunrably by a solid mass. After one month the patient 
was transferred to Laurel Heights with a diagnosis of pulraonaiy' tuberculosis of both 
upper lobes and carcinoma of the right lower lobe. 

On admi.ssion to the Sanatorium the patient was cnraciated and in poor condition. His 
temperature ranged to 100°F. There was clubbing of the fingcre and slight cj^anosis of 
the nail-beds. Small lymph nodes were palpable in both supraclaxicular fossae. The 
heart and mediastinum were retracted to the right. A hard mass, the size of a walnut, 
was attached to the anterior surface of the upper third of the right radius. 

A roentgenogram of the chest revealed that the infiltration and atelectasis of the right 
upper lobe had increased during the preceding month. 

Sputum contained tubercle bacilli on two direct smeare. Hemoglobin was 12.5 g. 
(SI per cent). Bed blood cells were 4.46 millions, infite blood cells numbered 24,400, 
with 81 per cent poljTnoqrhonuclear cells. 

The admission diagnosis was bilateral silico-tubcrculosis and tumor of the right lung 
with metastasis to the right radius. A biopsy from the lesion of the right radius revealed 
adenocarcinoma. His course was progressively and rapidly domiliill, vrith exirectoration 
of blood-streaked sputum and increasing dyspnea. He died of respiratoiy failure eight 
weeks after admission. An autopsy was performed. The patient was never broncho- 
scoped, since his condition was ob^usly temiinal from the time he was first seen. 

Aiiiopsi/; The right pleural space was obliterated by firm, fibrous adhesions. Several 
interconummicating, irregularly shaped cavities occupied large areas in the right upper 
lobe and also the lateral segment of the middle lobe. They were lined by gray, ragged, 
friable tissue. Numerous strands of fibrous connective tissue were seen in the remaining 
parenchyma. The bronchi leading to these upper and middle lobe caA-ities were patent. 
The proximal part of the right lower lobe bronchus was occluded by a polyp-like tumor. 



Fig. 1. (Uppei left) Case A. M. X-ray film of light radius, Febiuaiy 12, 1945. 
Fig 2 (Upper right) Case A M. Chest X-ray film, Januaiy 16, 1945 
Fig. 3. (Centre left) Case J M. Chest X-iay film, October 16, 1944 
Fig. 4. (Centre right) Case J.M. Chest X-ray film, October 2, 1945 
Fig. 5. (Bottom) Case R.P. Chest X-iay film, December 29, 1942 
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A large tumor in the anterior segment of the right lower lobe had a 6 cm. central cavity, 
filled vith necrotic tumor masses. The remaining parenchyma of tins lobe showed many 
brownish yellow, consolidated lobules. The tumor had extended upward into the liilar 
nodes and radiated from there into the middle lobe. 

jSIicroscopically the tumor was an adenocarcinoma. The walls of the right upper and 
middle lobe cardties were composed of tuberculous granulation tissue. 

In the left lung a group of proliferative tubercles were found in the apical segment. 
Two small, oval shaped lesions in the subapical segment of the upper lobe and in the apex 
of the lower lobe were composed of tuberculous gmnulation tissue, together vdth groups of 
tumor cells. 

J.M.: A 51 year old molder. The patient’s wife had died of pulmonaiy tuberculosis 
twenty-three yearn previously. There was no family history of cancer. For eighteen 
years the patient had worked as an iron molder and was e.xposed to sand dust during this 
period. Three months before admission the patient noticed fatigue, cough and expectora- 
tion, anore.xia, pain in the right chest and hoai-seness. Sputum was e.xamined by his fam- 
ily physician and was found to contain tubercle bacilli. Six weeks before admission an 
X-ray film showed pulmonary disease and sanatorium care was advised. 

On admission the patient was still fairly well nourished, although he had lost 16 pounds. 
Temperature was normal. A roentgenogram of the chest (figure 3) showed mottled and 
string}' densities in a somewhat shrunken right upper lobe. This lobe contained a 4 
cm. caAuty and was demarcated by a prominent interlobar fissure. There was minimal, 
nodular infiltration in the left apex. 

Repeated smeais of the sputum were positive for tubercle bacilli. Hemoglobin was 
14.5 g. (94 per cent). Red blood cells were 4.21 millions. White blood cells numbered 
10,400, with 71 per cent polymorphonuclear cells. 

Admission diagnosis was moderately advanced pulmonary tuberculosis, involving the 
right upper and the left upper lobes. On bed-rest the patient shoAved some clinical im- 
provement, in that he gained 20 pounds. However, at the end of the first year of residence, 
X-ray films (figure 4) showed increased density in the right upper lobe with upAvard re- 
traction of the interlobar fissure. A caAuty could no longer be seen. Pain in the right 
chest pereisted. I^Tereas the sputum had been positive for tubercle bacilli during the 
first eleven months of residence, after that time it Avas negative on concentration. Be- 
cause the sputum AA'as frequently blood-streaked and occasionally “meaty” in appear- 
ance, a cell-block of sputum was made and tliis revealed tumor cells. Planigrams demon- 
strated enlarged right hilar and mediastinal lymph nodes. 

At bronchoscopy, roughening of the right intermediate bronchus aaus found and a 
biopsy from tins area shoAA-ed oat-cell carcinoma. 

The case AA'as considered inoperable. The patient is alive and shoAving no unfaA'orable 
clinical change fourteen months after admission. 

R.P.: A 63 year old Austro-Hungarian paint salesman, AA'hose family histoiy AA’as negative 
for cancer and tuberculosis. For one 3 'ear before admission the patient had had slight 
cough and expectoration and occasionally blood-streaked sputum. Four months before 
admission his cough increased and he “felt under par.” His family physician had his 
sputum examined, but iio tubercle bacilli Avere found. Tavo months before admission he 
had symptoms of a chest cold, A\-ith pleuritic pain on the left side and fever to 102F°. 
X-ray films taken by an outside physician at that time shoAA’ed disease in the right lung and 
sputum noAA- contained tubercle bacilli. The patient’s Aveight had dropped from 165 to 
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135 pounds four months pre^•iously but had risen to 154 by the time of admission. Other 
sjTuptoms at that time were cough and expectoration, streaked sputum and weakness. 
The trachea was found deviated to the right. There was no adenopath3'. 

A roentgenogram of the chest (figure 5) showed segmental atelectasis of the right upper 
lobe, with scattered mottling to the fourth rib. The upper mediastinum was slighthrae- 
tracted to the right. On the left there was an isolated nodule at the level of the fourth 
rib. 

Sputum, which was consistentlj’ positive for acid-fast bacilli on concentration, produced 
generalized tuberculosis in guinea pigs. Hemoglobin vas 12 g. (78 per cent). Red blood 
cells were 3.78 million, ^^^nte blood cells numbered 7,800, vith 63 per cent polymor- 
phonuclear cells. 

Because of the positive sputum and the apical position of the disease, an admission 
diagnosis of moderatelj' advanced pulmonarj' tuberculosis was made. On bed-resthis 
temperature, which had been around 100° F. daily, declined to around 99.4° F. His 
cough and expectoration at fii-st decreased, although the sputum continued to be positive 
for tubercle bacilli. He regained another 5 pounds. In spite of this slight clinical improve- 
ment a new X-raj' film after two months showed extension of atelectasis to imrolve the 
entire right upper lobe. 

A bronchoscopic examination revealed bulging of the lateral tracheal wall from the right, 
as if from external pressure. The opeiving of the right upper lobe bronchus was found to 
be reduced to a mere slit through winch bright red blood was oozing. No biopsj' was 
taken since the mucous membrane was intact. Tumor was considered to be a diagnostic 
possibilitj' but exi^loration of the chest was decided against because of the extent of the 
lesion. 

According to serial films the atelectatic right upper lobe appeared more and more dense. 
Bronchoscopj' was repeated in the ninth month of residence and a biopsy was taken from 
granulation tissue, which by now was present at the opening of the right upper lobe bron- 
chus. Examination of this tissue revealed epidermoid c.arcinonia. Following this bron- 
choscopj' the temperature ranged to 101° F.; he had pronounced wheezing, increased cough 
and expectoration and hea^^lJ' streaked sputum. Two weeks before death the patient 
suddentlj- stopped wheezing and became cjmnotic and markedh' dj'spneic. An X-ray 
film showed complete atelectasis of the entire right lung. Couree was then rapidb’ down- 
liill with weakness, dj^spnea, cjmnosis and irregular pulse. Death occurred eleven months 
after admission. Permission for autopsj’' was refused. The final diagnosis was: bronchial 
epidermoid carcinoma and pulmonaiy tuberculosis. 

H.D.: A white male, age 55, a core maker with a familj’' liistoiy negative for tuberculosis 
and cancer. The patient had worked as a core maker for fort3'^-one 3^eai's. Orer this 
period of time he had been exposed to much sand dust. He had had a rectal abscess 
incised fourteen 3'-eai's before admission with healing in two weeks. Twelve 3'eare before 
admission he had had “pneumonia,” for wliich he was hospitalized for eleven da3'S. Ao 
X-ra3'^ films were taken during tins illness and he does not know which lung was 
involved. He believes that he had a dr3’ pleuris3' on the left side at that time. Since 
then he had had a chronic cough, but felt well otherwise. Five months before admission 
the patient became conscious of fatigue, pain in the lower chest on both sides and anorexia. 
During the prewous 3'ear he had lost 35 pounds. He stopped work seven weeks before 
adnussion because he was exiieriencing chills and blood-streaked sputum. Six weeks 
before admission he was admitted to a local hospital. There an X-r.13' film of the chest 
showed disease in the light upper lobe. Sputum was negative for tubercle bacilli. 
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Fii-st admission : Patient was undeniourished and chronically ill. There was no adenop- 
athy. A chest roentgenogram showed infiltration and shrinkage of the right upper lobe, 
with retraction of the trachea and upper mediastinum to the right. The left lung was clear. 

Sputum was negative for tubercle bacilli on smear and concentration. Hemoglobin 
was 13.0 g. (84 per cent). Bed blood cells were 3.9S millions. Write blood cells num- 
bered 11,800, with 57 per cent poljmrorphonuclear cells. 

On bed-i-est the patient was afebrile. He left against ad\ice on the eleventh day of 
residence before he could be adequately studied. Diagnosis on discharge was: undiag- 
nosed — pulmonarj’- tuberculosis or carcinoma of the lung. 

The patient rested in bed at home and Iris sjmrptoms continued. 

Second admission (seveirteen days later) : General condition was essentially the same 
except that he was weaker. Slight clubbing of the fingers and toes was noted. 

Again the sputum was negative for tubercle bacilli, tlris time by concentration, culture 
and guinea pig inoculation. He was raising 25 to 30 cc. of muco-purulent sputum daily. 

X-ray e-xairrination reATaled no change hr the degree of infiltration and atelectasis, but 
now a 4 cm. ca\dty could be seen in the right upper lobe (figure 6). 

Bronchoscopy revealed bulging of the right lateral and anterior walls of the lower 
trachea — as if from external pressure. The carina was fixed, appeared tlrickened and 
transnritted the cardiac iirrpulse. Opeirings of all major bronclii were seen and irowhere 
was there anj^ ulceration, granulation or interruption in the continuity of the mucous 
membrarre. No biopsy was taken, but the bronchoscopist felt that the fixation of the 
carina and the inward bulging of the lower trachea irrdicated tumor. 

The patient was afebrile on bed-rest. He was discharged to Iris home after six weeks 
with the diagnoses; irroderately advanced pulmonary tuberculosis, right upper lobe, in- 
active; secondary bronchiectasis. 

Although he did irot feel well he returned to work. A check-up film, five rrronths after 
Iris second discharge, showed a small new density in the third interspace on the left. The 
lesion in the right lung was unchanged. Sputum was negative for tubercle bacilli. He 
wras next seen ten days before his final admission, when he complained of anorexia, further 
weight loss, repeatedly bloody sputurrr and dyspnea everr at rest. A new film revealed 
further shrirrkage and infiltration of the right upper lobe with irrvolvenrent of the middle 
lobe and a rrew ca^dty contaiiriirg a fluid level adjacent to the Irilunr. Also at the right 
Irilum was a large, dense, reunded mass surrxmrrding and markedly constricting the right 
main bronchus. There was, in addition, further increase irr the size of the small infiltra- 
tion in the left upper lobe. A presumirtive diagnosis of bronchogenic carcinoma was made. 

Final adirrission (ten months after second discharge) . The roentgenogram slrow'ed that 
the infiltration on the right had progressed in ten days to iirvolve the lower lobe (Figure 7). 

Hemoglobin had fallen to 11.5 g. (75 per cent). Red blood cells had declined to 3.45 
nrillions. The wirite blood cells had risen to 15,700, with 72 per cent polymorphonuclear 
cells. One concentrated speciirren of sputum was iregative for tubercle bacilli. Sputum 
sedimeirt was iiroculatcd into 2 guiirea pigs, one of which died from geireralized tuber- 
culosis. 

Dmrinagrairrs deirronstrated dense consolidation and atelectasis of the right upper and 
middle lobes, with the right nraiir broirchus markedly constricted by surrounding tumor 
mass (figure S). Ca^itation was apparent in the lower portion of the up]rcr lobe. 

The patient ran freqrrerrt spikes of fever to 101-102°F. Dyspnea was troublesome. 
There was recurrent, transiorrt edema of the arms, airkles and about the 0303 . Fatal 
hcmopt 3 'sis occurred six weeks after admission. An autopsy was pei-fornred. 

Autopsy: The right side of the face aird the right arm were edematous. The upper part 
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of the richt pleunil simec ami the intcvloliar fissuiv^ were oljlitcmted hy firm, fibrous ad- 
hesions. Thive hundred cc. of yellow, cloudy fluid were ])resent in the lower siiace. On 
seetionini:, the right upper lobe was small and contmeted. Seveud small cavities, sur- 
rounded by necrotic jiarenchyma, were seen in the ape.\. Stmnds of fibrous tissue partly 
replaced the parenchyma. An ()\-:d shaiied cavity, containing a blood clot, occupied the 
.subajiical, ]>cctoral segment and extended into the upper iiortion of the middle lobe. Its 
wall was formed by soft . .somewhat .smooth tis.sue. A small bronchus communicated with 
this cavity. The lower lobe showed .sevend large areas of necrotizing imeumonia. A few 
small, ca.scous tub-ercles were pre.scnt in the ba.se of the right lower lobe. 

The right main bronchus was largely occluded by gmy, firm tumor mas.«es. Tumor also 
infiUr.itcd two hilar lymph nodes and, extending from their upper poles, penetrated 
the Carina and trachea. Further extension of the tumor iirwlved the upiicr ])ericardium 
and the anterior mediastinum, compre.s.sing the superior vena cava and the innominate 
vein. This was an epidermoid carcinoma. In the left lung a grou]) of small, irroliferative 
tubercles was found in the lateral segment of the lower lobe. 

S.Ii.: A .57 year old Austrian laborer uith a family history negative for cancer and tuber- 
culosis. Following a head and chc.st cold twenty months before admission, the patient 
never fully recovered, but continued to have cough and e.xiicctonition. Three months 
later he went to a diagnostic clinic where an X-ray film showed minimal infiltration radiat- 
ing from the hilum to the right apex (figure 9). On bed-rest at home he improved to the 
extent that his cough and expectoration disappeared and he regained the 10 pounds in 
weight that he had lost. Sputum was negative for tubercle bacilli. Serial roentgeno- 
grams, fourteen months and five months before admission, showed no change. 

One month before admission the jjatient developed another chest cold at which time he 
had heavily blood-streaked sinitum. He complained of cough and ex^pectoration and 
fatigue and, although his appetite was good, he liad lost 1 1 pounds. /Vn X-ray film in the 
clinic showed increased discjisc in the right upper lobe, and sanatoi-ium care was advised. 

On admission he weighed only 124 j'.ounds. Ilis best i)reA'ious weight had been ICO. A 
roentgenogram of the chest showed moderate infiltration on the right to the level of the 
seventh vertebral spine, with a sus])icious 3 cm. ca-\nty at the level of the sixth vertebral 
spine. On the left there were two small calcific nodules at the level of the first and second 
anterior ribs. 

During the patient’s firat month of residence 2 sj)utum specimens were negative for 
tubercle bacilli by direct smear and one was negative by concentration. Two acid-fast 
bacilli were found in one other concentrated sputum .specimen. Hemoglobin was 13.0 g. 
(84 per cent). Red blood cells were 4,000,000. White blood cells numbered 12,000, with 
74 per cent polymorphonuclear cells. 

The admission diagnosis was moderatelj’^ advanced pulmonary tuberculosis. On bed- 
rest his temperature ranged to 99.2°r. until the third week in the sanatorium when it rose 
to 101 to 102°F. for ten days. Sputum became blood-tinged, and he developed wheezing 
over the right chest for the firat time. A roentgenogram at that time (figure 10) revealed 
a 5 cm. cavity with a fluid level in the posterior portion of the right upper lobe. The 
patient coughed up frank creamy pus .and, following this, an X-r.ay film taken two months 
after adnussion showed disappearance of the fluid level. It was felt that the right upper 
lobe bronchus was intermittently blocked. During the next two months the cavity 
alternately became larger, smaller and then larger again and the fluid level reappeared. 

During the third month of residence he had an hemoptysis. 

In the meanwliile, after the single positive sputum, numerous concentrated specimens 
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were all negative for tubercle bacilli. The possibility of infected pulmonaiy cj'st or car- 
cinoma of the bronchus was considered, and bronchoscopy was done in the tliird month of 
residence. There was maiked bulging of the antero-medial wall of the right main bron- 
chus, as if from external pressure, and a grajdsh-white lesion was seen projecting just 
pro.ximal to the opening of the right upper lobe bronchus. A biopsy from tliis region 
re’S'ealed squamous cell carcinoma of the bronchus. 

On postural drainage the patient was able to keep liis cavity diy and Ms temperature 
remained essentially normal. He continued to have heaadlj'^ streaked sputum daily and 
developed clubbing of the fingers Avlule in the sanatorium. Because of the gross im-otve- 
ment of the right main bronchus and erddence of mediastinal metastases, operation was 
deemed inadadsable and he was dischai^ed to Ms home after four montlis in the sana- 
torium. The discharge diagnosis was: squamous celt carcinoma of the bronchus; sec- 
ondarj'' lung abscess, right upper lobe; pulmonaiy tuberculosis. 

Out-patient clinic (seven months later). The patient had continued to lose weight 
and strength, although a new X-raj’ film showed no essential change. Death occurred 
at home just nine daj's later. Autopsy' was not performed. 

T.D.: A 56 j’ear old male cook. The patient’s mother died of cancer of the throat. There 
was no familj' Mstory of tuberculosis. The patient claims to have had a “cigarette 
cough” of fifteen years’ duration. Six months before admission he noticed fatigue, weak- 
ness, night sweats and loss of 30 pounds in weight. Four months before admission his 
sputum began to show streaks of blood on frequent occasions. One month before admis- 
sion he entered a ^ eterans’ Hospital. There, pulmonaiy tuberculosis was diagnosed on 
X-ray examination and positive sputum. Chest pain was present along the right border 
of the sternum, below the level of the third rib. He showed no improvement and was 
transferred to Laurel Heights. 

On admission his general condition was veiy poor. Temperature ranged to lOO^F. 
The patient was dj'spneic and cj'anotic, even at rest. He had no adenopathy. X-ray 
examination of the chest (figure 11) showed irregular mottled and calcific densities in both 
upper lobes. At the right base, mediall3', was an ill-defined circumscribed densitjx A 
homogeneous shadow obscured the right costo-phrenic angle. Compared with films taken 
one month before admission there had been no significant change. 

Two direct smeara of sputum revealed tubercle bacilli. Hemoglobin was 14.0 g. (91 per 
cent). Red blood cells were 3.95 millions. White blood cells numbered 9 , 400 , with S2 
per cent poljTnorphonuclear cells. 

Although the patient was thought to have tuberculosis invohing both Hp]>er lobes, the 
dense lesion at the right base suggested tumor at the time of admission. Pleural fluid 
aspirated from the right thorax was 3'ellow and cloudj’, but not blood-tinged. A cell- 
block of this fluid contained manj' tumor cells. 

The patient’s course was rapidlj' downhill, with severe cough and expectoration and 
d3’spnea. Death occurred on the twent3"-second hospital da3". 

Tissue obtained postmortem b3'^ needle revealed epidermoid cell carcinoma of the lung, 
with involvement of the pleura and metastasis to the liver. 

TT.C.: A 72 3-ear old sandpaper mill enip!o3'ec. His famil3' histor3- was negative for tuber- 
culosis and cancer. For twent3--five 3'cars this man had worked in a sandj)ai)or mill where 
he was e.xim.red to an unknown amount of sand-dust. 

The patient had had considerable cough and expectoration for 010113- 3-cars. Twelve 
3-cars before admission he began to experience d3'spnea and C3-anosis on e.vcrtion. His 
cough increased and he was troubled b3- p.ain under the lower ribs antcriorh- on the right. 
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Six j^ears before admission he entered a local hospital because of his symptoms At that 
time an X-ra 5 ^ film of his chest shou'ed onl 3 ’’ slight diffuse fibi^osis throughout both lungs. 
He was discharged after four daj^s ndth a diagnosis of pneumonoconiosis, chronic bron- 
chitis and emphysema. 

At home his sjnnptoms graduallj’’ became more severe, so that fifteen months before 
admission he entered a medical centre. A chest roentgenogram at that time (figure 12) 
was interpreted as showing minimal pulmonaiy fibrosis scattered in the right upper lobe, 
pulmonaiy infiltration in the right perihilar region and bilateral emplysema. Cardiac 
silhouette and contour of the aorta appeared normal. 

During the following j-'ear his dj'^spnea and the pain under the right costal margin in- 
creased. Tubercle bacilli were found in his sputum, and one month later he was admitted 
to the Undercliff Sanatorium. 

At the time of admission his general condition was poor. He weighed onlj'^ lOS pounds, 
hawng lost an unknown amount of weight. He was dj’^spneic even at rest, especiallj' so 
at night. Cough was severe and productive. The right pupil was smaller than the left 
and both reacted sluggishlj^ to light. Babinski reflexes were absent on both sides. He had 
no adenopatlw- Blood pressure was 170/100. The liver was palpable three fingere- 
breadth below the right costal margin and was slightlj’^ tender. 

An X-raj'’ film of the chest showed scattered mottled and linear densities to the level of 
the fourth rib and ninth vertebral spine on the right, with several areas of rarefaction in 
the apex and midlung. There was an irregular density in the right perihilar region. No 
infiltration was present in the left lung. Marked emphj'sema was evident at both bases, 
with flattening and fixation of the diaphragms. There was widening of tlie ascending arch 
of the aorta. Heart was not enlarged. 

Repeated concentrated sputum specimens revealed tubercle bacilli. Red blood cells 
were 3.86 millions. Hemoglobin was 82 per cent. White blood cells numbered 7,500, 
with 75 per cent polymorphonuclear cells. Mazzini and complement fixation tests for 
syphilis were positive. 

Because of some difficult 3 ' in swallowing and repeated emeses, the esophagus was 
examined with a barium meal. This demonstrated marked constriction of the esophagus 
in its lower third, with slight dilatation above the constricted area. The possibilit.v of 
primaiy cancer of the esophagus was considered. 

On account of his age and poor general condition, the patient was subjected to no further 
diagnostic procedures and was treated s}nnptolnaticall 3 ^ His clinical courec was sIo\vl 3 ' 
downliill, with severe cough and pain under the right ribs. Concentrated specimens of 
sputum continued to be liighb^ positive for tubercle bacilli. Films taken ten da 3 "s before 
death (figure 13) showed marked increase of the infiltration in the right upper lobe, where 
a 5 cm. ca'\it 3 ' had developed in the apex. The perihilar infiltration on the right had also 
increased and there was new infiltration in the left upper lobe as far down as the sixth 
vertebral spine. The aortic dilatation was unchanged. 

The patient became increasing^' weaker and d 3 ’spneic and continued to lose weight. 
Death occurred eight months after admission. An autops 3 ' was performed. 

Avtopsi/: A gra 3 ’, firm tumor mass, 0.5 cm. in diameter, jjenetmted the lateral and pos- 
terior walls of the right main bronchus. It was continuous with tumor masses that 
occluded complete^' the right uijper lobe bronchus and invaded the outer wall of the 
esophagus. A 5-cm. caHt 3 ', lined Iw a firm, thick fibrous wall, occupied the jiosterior 
segment of the right upper lobe. The remaining areas of the right uiijier lobe and the 
right lower lobe showed numerous caseous tubercles. Strands of fibrous connective tis^juc 
were scattered in the parencln'ina. 
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The tuiHor wts nn ei'iiU'nnnid raivitumw which iiivadcil the ri^ht hilar lymph nodes 
and (he loinjitudinal musele layer of the esophajins. 

A moderate numlH-r<4 small ea'^eons tuher-les wvm seen beneath the pleura and in the. 
pau'uehyma of the left him:. Several small foei of pneumonia were noted in (he left 
loner lolie. 

Them was syphilitie mesaortitis, with diffuse whlenins: of (he aseendinf: aorta. No 
evitlenee of siliiH'sis was found. 

J.S.: A lV2 yeandd tohami worker who jlid not know whieh iliscases mil'll! have oeeurred 
in his family. The piv.-H.'Ut illness bepm with an unpixuluetive eouch durinp: the two or 
three years piwedini: admission. Four months befoie aiimission he was tmubled by weak- 
ne.-vs. The weakness ineieased and he entemd a local hosjtital one month befoie admission. 
There he ext^'ctomted a small amount of blood, (.'best X-ray films wciv interpreted us 
.^iowini: bilateral, ehronie filirotie tuberculosis. He was tmnsferred to the Cedarerest 
Sanatorium. 

On admission Ins ceneral condition was fair. He had lost .about 0 pounds from his 
averafie weight of 122. There was no adenopathy. A loenti'cno^ram of the chest at the 
time of ailmis-sion (fitnim M) showed dense mottled infiltration scattered throui’h the richt 
hms: field, most markeil in the periphery of the riixht upper lobe, with imiltijilc annular 
shadows suKcestinc eaxatation. In the rii;ht hihim was a ilen.^m irregularly circumscribed 
mass measuring (i cm. in diameter. In the left upper lobe werc two small nodular 
densities. 

Concentrated specimens of sinitum nore po.sitive for tubercle bacilli. Red blood colls 
were 4.09 millions. Hemoglobin was S9 (ler cent. White blood cells mimbercd 12,500, 
with OS per cent jitilymorphoiiuclcar cells. 

On bed-mst the clinical cour.se was slowly downhill. The patient i-cmaiucd afebrile. 
Cough and cxiiectoration wore inodcnito, with frequently bloody s])utum. The sputum 
continued to show many tubercle bacilli. Pain in the region of the mediastinum and re- 
ferred to the right shoulder was a constant complaint. Over a iicriod of six months, serial 
X-ray films of the chest showed jirngressivc and rather rapid increase in the size of the 
mass in the right hilum. Death occurred eight months after admission. An autopsy was 
performed. 

Avtopsy: Many small tubercles werc present in the apex of the right upper lobe. A 2 
cm. eax-ity with a caseous wall was noted in the subapical region. 

A gray, lobulated tumor mass, 8 cm. in diameter, occuiiying the lower posterior third of 
the right upper lobe, had replaced entirely the parenchyma of the middle lobe and extended 
into the right lower lobe. The jmlmoiuuy parenchyma adjacent to the tumor was coiu- 
jiressed and atelectatic. A crescent-shaiied cavity, lined by necrotic ti.ssuc, was found at 
the periphery of the tumor, while its central portion had c.xcavated and the resulting 
cavity was filled by a blood clot. Numerous small abscesses containing pus-liko material 
were found in the lower segment of the lower lobe. Two of the hilar lymph nodes were 
invaded by tumor. The in-imary site of the tumor could not be established. It was an 
epidermoid carcinoma. 

Scattered small groujis of jiroliferativc tubercles were jiresent in the loft lung. An 
egg-sized metastasis had replaced the right adrenal. 

If .P.: A 54 year old colored laborer. His family history was negative for tuberculosis and 
cancer. This man previously had been a patient for six months in the Laurel Heights 
Sanatorium. At that time he had minimal pulmonary tuberculosis involving the right 
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upper lobe and there was no owdence of cancer. After Iea\ing the Sanatorium his li\'ing 
habits were irregular. Two 3 'eai’s later his sputum became ])ositive for tubercle bacilli 
and he entered another sanatorium where he again arrested his tuberculosis on bed-rest 
after eight months. Returning to work he felt unwell, with blood-streaked sputum, 
dj'spnea on exertion, chronic cough, loss of weight and stabbing pain in the left lower chest. 
He retunied to Laurel Heights four j’eai-s and three months after his first admission. 

Second admission: His general condition was poor. Temperature ranged to 100.4°F. 
He had no adenopathj' or clubbing of the fingers. Sputum was highlj'^ positive for tubercle 
bacilli on repeated smears and concentrates. Hemoglobin was 12.5 g. (SI per cent). Red 
blood cells were 3.62 millions. White blood cells numbered 6,600, ndth 59 per cent polj’- 
morphonuclear cells. Urine contained onlj"- one wliite blood cell per liigh power field. 

X-raj’- films of the chest on readnussion showed infiltration and captation in the right 
apex and paravertebral densities at both bases. 

Two months after admission interlobar fluid appeared between the right middle and 
lower lobes. No bacteria or tumor cells could be demonstrated in small amounts of 
bloodj’’ fluid aspirated on two occasions. At this time right pneumothorax was attempted 
unsuccessfull 3 % The pleuris 3 ’^ was absorbed. 

Eleven months after admission serial films (figure 15) showed progression of the basal 
densities into the peripheral areas of both lower lobes, with apparent cardtation in these 
areas. Tins took place during a period when the patient was afebrile and was maintaining 
liis weight. Malignanc 3 ’' was again suspected and this time the diagnosis was confirmed 
b 3 ' the finding of tumor cells in a ceil block of sputum . Bronchoscop 3 ’’ revealed no evidence 
of tumor. 

Laminagrams (figure 16) demonstrated clearb’’ an irregular mass containing multiple 
ragged-walled ca\'ities beliind the heart in the left lung. In addition the tuberculous 
ca\dt 3 f in the right apex was sharpl 3 ’- outlined. Needle puncture of the left lower lobe 
3 delded blood 3 '’ pus and tissue which showed microscopicall 3 ' epidermoid cell carcinoma. 

In the fourteenth month of residence the patient was afebrile but was slowl 3 " losing 
weight and becoming weaker. Sputum continued to contain large numbeis of tubei'cle 
bacilli. 


DISCUSSION 

The most pertinent clinical, laboratoiy and roentgenological findings in these 
cases are summarized in tables 1 and 2. Only in case //.Z>, did the diagnosis of 
tuberculosis present a problem. In all the others the presence of puhnonaiy 
tuberculosis was i-eadity apparent and was prompt^ confirmed b 3 '' the finding of 
tubercle bacilli in sputum soon after admission. 

A surve 3 '' of tables 1 and 2 makes it apparent that detection of cancer in these 
cases is so difficult because reasons for suspecting a second disease are ostensibb" 
meager. Such listed s 3 Tnptoms as blood 3 '' sputum, cough, expectoration, pam 
in the chest, loss of weight, etc., and such findings as secondaiy anemia, and X-r^y 
densities of the most heterogeneous character are so common in tuberculosis 
that the 3 ’’ are likeb’' to be taken as a matter of course.. Evidences of cancer tend, 
therefore, to be obscured by the tuberculosis. In eveiy one of our cases, howevei , 
there were features, either upon admission or developing later, which led to the 
suspicion of cancer, and from this to a specific and detailed search for the disease. 
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It appears ^vol•th while, therefore, to discuss these features as the}’- occurred in 
the 7 cases obseiwed clinically at Laurel Heights by the authors. 

TABLE 1 


Summary of clinical findings 


PATIENT 

HISTORY 

SIGNS AND SYMPTOMS 

ft) 

V) 

O 

tc 

< 

Tuberculosis in 
family 

Cancer in 
family 

Exposure to 
silica dust 

Pain 

Dyspnea 

Bloody sputum 

Wheezing 

Loss of weight 

Cough 

Weakness, 

fatigue 

o 

■S “ 

u 

Anorexia 

Swallowing 

difficulty 


M 

57 

0 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

0 

0 


M 

72 

0 

0 

-b 

+ 

+ 

0 


+ 

+ 

+ 

0 

+ 

+ 


M 

55 

0 

0 

-b 

+ 

+ 

+ 


+ 

-b 

+ 

-b 

+ 

0 


M 

56 

0 

+ 

0 

-b 

+ 

+ 

+ 

+ 

+ 

+ 

0 

+ 

0 

A. M. 

M 

64 

0 

0 

+ 

0 

-b 

+ 


+ 

+ 

+ 

+ 

+ 

0 

J. M, 

M 

51 

+ 

0 

-b 

+ 

0 

+ 


+ 

+ 

+ 

0 

+ 

0 

R. P. 

M 

63 

0 

0 

0 

0 

+ 

+ 

+ 

+ 

-b 

+ 

0 

0 

0 

W. P. 

M 

54 

0 

0 

0 

+ 

+ 

+ 

+ 

+ 

+ 

-b 

0 

0 

0 

J. S. 

M 

62 

? 

? 

0 

+ 

0 

-b 


+ 

+ ! 

+ 

0 

0 

0 


TABLE 2 


Summary of laboratory, x-ray and diagnostic findings 


PATENT 

LABORATORY 

X-RAY 

DIAGNOSIS CONFIRMED BY 

Tubercle bacilli 
in spujum 

W.B.C. 

(X 1000) 

R.B.C. 

(X 1,000,000) 

Hemoglobin 

(%) 

Mass 

Hilar infiltra- 
tion 

Hilar or medi- 
astinal nodes 

Bronchial 

obstruction 

Atelectasis or 
shrinkage 

Cavity 

Bronchal 

biopsy 

Bronchial 

bulging 

Needle biopsy 

Cell-block 

sputum 

Cell-block 
pleural fluid 

Autopsy 

Smear 

Concen- 

trated 

Guinea 

pig 

S. B. 

0 

-b 


12 


84 


-b 


+ 


+ 

+ 

+ 





W. C. 


+ 


7.5 

3.86 

82 


-b 




+ 

NB 





+ 

H. D. 

0 

0 

+ 

11.8 

bIEbi 


-b 


+ 

-b 

+ 

+ 


+ 




+ 

T. D. 

-b 



9.4 

3.95 

91 

-b 






NB 


+ 


+ 


A. M. 

+ 



24.4 

4.46 

81 

+ 


+ 

-b 

+ 


NB 





-b 

J. M. 

+ 

-b 


10.4 

4.21 

94 


+ 

+ 


+ 

+ 

-b 



-b 



R. P. 

0 

-b 

+ 

7.8 

3.78 

78 




-b 

-b 


+ 

-b 





W. P. 

+ 

+ 


6.6 

3.62 

81 

-b 

+ 



-b 

-b 



-b 

-b 



J. S. 


-b 


12.5 

4.59 

89 

-b 

-b 

-b 



-b 

NB 





-b 


N.B. = Not bronchoseoped. 


Case A. M.: The X-ray and clinical findings immediately pointed to an atelec- 
tasis or obstructive pneumonitis involving the right lower and middle lobes. It 
was felt that major bronchial obstraction was most likel}’- due either to tubercu- 
lous bronchostenosis or to tumor. Laminagrams demonstrated obstmction by 
what appeared to be a solid mags, and a presumptive diagnosis of cancer was 
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made. 'J'his diagnosis was confirmed by biopsy of the metastatic lesion in the 
right radius. Bronehoseojn* was not performed Ijecause the patient’s condition 
was almost terminal, and further confinnation at autopsy was anticipated. 

Case J.M.: Diagnosis in this patient resulted directly from a clinical tour dc 
force on the part of his attending phy.sician. His clinical course and the X-ray 
appearance and behavior of his disease were not regarded as atypical of the e.s- 
tablished tuberculosis until, on routine rounds, if was noted that his sputum had 
an unusual “meaty” appearance. A sputum specimen was then collected in 
10 })cr cent formalin and sid)mitted for cytological study. After review of the 
case it was aiiparent that, with a generall.v favorable clinical trend and with dis- 
appearance of tubercle bacilli from the sputum, there was, nevertheless, progress- 
ive roentgenograph ic increase in the pulmonary densities in the right upper lobe. 
Moreover, blood-.st rcaked sputum was recurrent, :ind pain in the che.st was in- 
creasingly prominent . The diagnosis of coexist ing cancer was established by the 
finding of tumor cells in the sputum cell block. 'J'his diagnosis was confirmed by 
bronchoscopic biop.s}% 

Case R.P.: ('ancer wjis first suspected in this ca.se when, in spite of slight clinical 
improvement, routine X-ray reexamination showed complete atelectasis of the 
right upper lobe. Tuberculous bronchostenosis was regarded as the other major 
possibility. Bronchoscopic evidence of a ma.ss impinging upon the trachea was 
clearly in favor of cancer, though confirmation bv biopsy was not obtained until 
another bronchoscopy was perfonned several months later. 

Case H.D.: In this case opinion as to diagnosis vacillated for a long time be- 
tween tuberculosis and cancer. In retrospect, it must be admitted that evidence 
for cancer was far stronger than for tuberculosis, at least until very late. Not 
on^v were the symptoms out of proportion to an uncomplicated tuberculous lesion 
of the character and extent seen by X-ra\' at the time of his first admission, but 
the findings at the first bronchoscopy were adequate to justify a presumptive 
diagnosis of cancer. Had laminagraphy been a\-ailablo at that time, the presump- 
tion might have been cA^en stronger; for laminagrams, made ten months later, 
showed that the large mass surrounding and consti-icting the right main bronchus 
was clearly delineated. Although tuberculosis was strongly suspected from the 
beginning, proof of its existence by guinea pig inocidation of sputum was not 
complete until after death. Both diseases were demonstrated by autops}". 

Case S.B.: Cancer soon became a rather obA'ious possibility in this case. There 
was unequivocal evidence, both clinicallj’’ and roentgenologically, of narrowing 
and inteiTnittent occlusion of either the right upper lobe bronchus or of a major 
branch. Moreover the progressive sjTnptoms and X-raj' behavior of the disease, 
including obvious cavitation, were scarcelj'^ compatible with an uncomplicated 
tuberculosis productive of onb’' one positive sputum among several good speci- 
mens examined. Diagnosis of carcinoma rvas readib’’ established bronchoscopi- 
cally. 

Case T.D.: This patient’s condition was teiminal on admission. His condition 
could reasonably have been accounted for b3’' the eAdensive active tuberculosis. 
The mass in the right lower lobe seen on X-ray films Avas, however, atypical for 
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tuberculosis and suggested cancer. Because of the clinical status, bronchoscopy 
■was not feasible. Diagnosis of cancer -n^as confirmed by finding cancer cells in a 
cell block of pleural fluid before death. Since autopsy •svas refused, multiple 
post mortem specimens of tissue "were obtained by needle. These clearly demon- 
strated bronchogenic cancer and, b3’- chance, also a liver metastasis. 

Case TT'’.P.: At the time of this patient’s first admission, the clinical and X-ray 
pictures ■were those of minimal right upper lobe tuberculosis. His second ad- 
mission took place four and a quarter j'^ears later. Then the character of the 
basal densities ■vN^as questioned but these ■were accepted as being spreads of tuber- 
culosis. T^v\m months after admission evidence of cancer of the lung ■«'as un- 
successfullj’^ sought ■ndien the bloody pleural effusion aroused suspicion. Pro- 
gression according to X-ray examination of the basal lesions that -was not clin- 
icalty manifested led to the search for tumor cells in the sputum. 

It is quite probable that this patient had only pulmonarj’' tuberculosis at the 
time of his first admission. This case emphasizes the difficulty of recognizing 
cancer of the lung appearing in the presence of a previously observed pulmonary 
tuberculosis. Diagnosis of cancer ■was made by finding tumor cells in a cell 
block of the sputum and b3’' needle puncture. Bronchoscop3’^ was of no assistance 
in this case. 

Neurological changes were not observed in an3’’ of the patients. 

CONCLUSIONS 

To the extent that we can judge from tliis group of 9 patients ivith pulmonary 
tuberculosis and bronchogenic carcinoma, the following conclusions appear to be 
justified: 

1 . All cases recognized by us were men and all were over 50 years of age. 

2 . Four cases gave a history of significant exposure to silica dust. 

3 . In tuberculous as in nontuberculous patients, suspicion of cancer rests 
first upon the correlation of clinical and reoentgenological findings. Tuberculosis 
alone is capable of producing all the prominent symptoms encountered in these 
patients.. Hence, histor3’^, S3mptoms and clinical findings generally contributed 
far less to the initial suspicion of cancer than did X-ray examination. Clinical 
features were of great importance, however, when they failed to conform to the 
pattern usualls’- expected to result from uncomplicated tuberculous lesions of the 
extent and behavior sho^vsm b3’^ X-ra3’'. 

4 . While there are indhddual exceptions, notably among Negroes, the principal 
lesions of adult reinfection pulmonary tuberculosis occur t3’pically in the periph- 
eral lung zones, not near the hilum. Tuberculous lesions projected into the hilum 
in single posterior-anterior roentgenograms usually occupy the apex of a lower 
lobe. Hence, when posterior-anterior and lateral films indicate true hilar infiltra- 
tion, cancer should be suspected — the more strongly if a mass is suggested or 
if hilar lymph nodes are involved. Such findings can often be demonstrated far 
more clearl3’^ in good laminagrams than in plain roentgenograms. 

5 . The finding, by conventional films, of e\*idences of major bronchial obstruc- 
tion or of a relatively circumscribed solid mass deserves credit for initiating more 
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definite diagnostic procedures in the majoritj'- of our eases. T^fiiile the former 
maybe caused bj' tuberculous bronchostenosis or by pressureof enlarged tubercu- 
lous Ijmiph nodes, and the latter by tuberculoma, the need for further investiga- 
tion is apparent, especially in older patients. 

G. The diagnostic procedures available for confirmation of cancer are well 
known. These arc bronchoscopy, biopsy of suspected metastatic lesions, cell 
block of formalinizcd sputum, cell block of formalinized pleural fluid sediment, 
needle biopsy and surgical exploration. To be of diagnostic value, cell blocks of 
pleural fluid sediment require prolonged search of man.v sections. 

None of the cases reported here was deemed operable at the time of diagnosis. 
Hence, the advantage of having the diagnoses made before death rather than at 
autopsy alone was slight indeed from the therapeutic point of view. There were 
practical advantages, however, in that more intelligent prognosis and manage- 
ment were made possible. 

Since pulmonai^’’ resection is now feasible in man}' cases of tuberculosis, the 
practical dcsirabilitj' of much earlier diagnosis of coc.xisting cancer is apparent. 
It is, perhaps, not too much to hope that diagnosis of cancer in an operative stage 
may occasionally be accomplished in spite of the added difficulty whicli e.xists 
when tuberculosis is also present. 


stjMMAny 

1. Nine cases of coexisting pulmonai}’ tuberculosis and bronchogenic carcinoma 
are reported, mth autopsy findings in 4. 

2. Obstacles to the diagnosis, especially to earl}' diagnosis, of carcinoma in the 
presence of known tuberculosis are emphasized. The greatest obstacle is failure 
to suspect a second major disease. 

3. The diagnosis of pulmonaiy tuberculosis was readil}' and promptl}' apparent 
in all cases except one. Clinical, laboratorj' and roentgenological findings leading 
to the moi’e difficult diagnosis of cancer are discussed. 

STBIAIUO 

1. Comunicanse nueve cases de tuberculosis pulmonar y carcinoma broned- 
geno coexistentes, con los hallazgos autdpsicos en 4. 

2. Hdeense resaltar los obstaculos con quetropieza el diagndstico,en particular 
temprano, del carcinoma cuando se conoce la presencia de tuberculosis, siendo 
el principal el no sospecharse la existencia de otra enfermedad de mayor 
importancia. 

3. El diagndstico de la tuberculosis pulmonar fud rdpido manifiesto en 
todos los cases, menos uno. Disedtense los hallazgos clinicos, radioldgicos y 
de laboratorio que conducen al diagndstico, mds dificil, del chneer. 

The authors wish to thank Dr. Cole B. Gibson, Medical Director and Superintendent of 
the Undercliff State Tuberculosis Sanatorium, Aleriden, Connecticut, and Dr. Eogers L. 
hlorse, Medical Director and Superintendent of the Cedarcrest State Tuberculosis Sana- 
torium, Hartford, Connecticut, for their permission to include the two cases from these 
institutions. 
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CYTOLOGY OF BRONCHIAL SECRETIONS^ 

A Diagnostic Aid in the Diagnosis of Puhnonaiy Tuberculosis 
PETER A. HERBUT axd LOUIS H. CLERE 


In the course of our study of bronchial secretions for cancerous cells (1) we 
were at' first baffled by the presence in some cases of small or large clusters of 
unusual epithelial cells. Sometimes they were quite regular but at other times 
they were rather bizaiTe and, except for the fact that the3’' alwaj^s contained 
cilia, thej’- often bore a superficial resemblance to cells found in a low grade epi- 
dermoid bronchogenic carcinoma, 'nfflen the cases were being brought to a 
final conclusion it became apparent that those e.xhibiting man}’’ such collections 
were from patients with pulmonary tuberculosis and that secretions from patients 
with other diseases, and particularly chronic tracheo-bronchitis, bronchiectasis 
and pulmonar3’' abscess, usuall3’' presented a complete absence or at the most onb’’ 
one or trvo cluster’s of somewhat similar cells. Tlris obserration has proved to be 
of considerable practical sigrrificance; for b3’' this method we have on several 
occasions been able to make a presirmptive diagnosis of pulmonary tuberculosis 
six weeks before a culture of tirbercle bacilli could be obtained. B3'' the same 
token we have spared those patients, whose tuberculous lesion was at3q)ical and 
confused •\nth primary bronchogenic carcinoma, an expIorator3’' thoi’acotom5'. 

In a series of 210 examinations of bronclrial secretions there were 57 cases of 
proved bronchogenic carcinoma, 47 of which revealed cancer cells in the bron- 
choscopicalb’’ aspirated material. In the same series there were 13 cases con- 
sidered clinically as carcinoma in which a C3i.ological diagnosis of tuberculosis was 
made and in which tubercle bacilli were later isolated. There 'U'as onb’- one case 
in which a positive diagnosis of tuberculosis was made and in which this disease 
has not 3’'et been substantiated. 

In this paper ■\ve wish ( 1 ) to refer briefl3' to the teclmique emplo3'ed in preparing 
the smears and (5) to present some of the cases in ■ndiich tins procedure proved 
of value. 


JUTBUirVL AND METHOD 

The procedure used in obtaining the secretions and preparing the smears is 
exacth' the same as that emplo3’ed in the C3’tological stud3' of secretions for 
bronchogenic carcinoma (1). At an ordinal^’ bronchoscop3’’, secretions are 
secured in a regular or special collector (attached direetb' to the aspirator) from 
the bronchus or bronchi draining the suspected area. If the amount of material 
secured is scant3’ all is smeared, but if it is abundant it is first poured into a 
flat transparent dish and those portions streaked with blood or containing small 
grc3' particles are transferred to clean glass sUdes. Smears arc made Iw tlie 
cnish method using another slide and the material is spread to a thicknc.ss of an 
ordiner3* blood smear, ^^^^lc still ■n’ct the slides are dropped into equal parts of 

'From the Clinical Lahoratoric."? .and Department of Broncho-EsopliaRolofO’, JefTcrson 
Medical College Hospital, Pluladelphia, Pcnnsj-lv.anin. 
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95 per cent alcohol and ether where they are fixed for thirty minutes after which 
thej'^ are stained by the Papanicolaou technique (2). Eveiy portion of eveiy 
slide is sj'stematically examined first with SO X and then with 400 X magni- 
fication, using subdued light. 


REPORT OF CASES 

Case 1: A white woman, 53 years of age, had pain in the right chest and fever for four 
weeks. Plysical examination was essentially normal. There was slight fever. Roent- 
genograms of the chest revealed a shadow in the lateral portion of the right side of the 
chest that was interpreted as basilar or interlobar in position and suggested carcinoma 
(figures lA and B). Repeated examinations of the sputum for tubercle bacilli were 
negative. Two bronchoscopic- examinations revealed no abnormality in the tracheo- 
bronchial tree. 

About 2 cc. of blood-tinged tenaceous secretions were removed at each bronchoscopic 
examination. Smears of each of these were essentially the same except that those 
made from the fimt specimen were less cellular. Detailed microscopic examination re- 
vealed many erythrocytes, veiy little fibrin and onb' a slight amount of detritus. There 
were very few cells of inflammatoiy origin, consisting of neutrophils, ljunphocytes and 
occasional plasma cells and only scattered mononuclear phagocytes. The latter were at 
times quite large and exlubited as many as seven eccentrically placed round evenly 
stained nuclei. Regular ciliated columnar epithelial cells, both single and bunched, were 
fairly numerous in the second specimen. The most characteristic feature, however, was 
the presence of many rounded clustere of epithelial cells (figure 2). The number of cells 
in each cluster varied from 3 or 4 to 50 or 60. They were closel}’^ packed so that their 
borders were not readil}' discernable. The c 3 d;oplasm stained from blue to deep red or 
purple and often contained vacuoles. In the latter the nuclei were usuallj’- pushed pe- 
lipherally and often assumed crescentic shapes. Otherwise thej' were round, oval or oblong 
and although they varied in size thej’’ never replaced all or even most of the C 3 rtoplasm. 
Thej”^ were as a rule heaA’il}’' but uniformb’- stained showing no clumping of the nucleo- 
plasm. There was just enough variation in shape, size and staining qualities of the cells 
to harbor the suspicion that they could h.ave 'represented sloughed poi-tions of a low-grade 
squamous cell carcinoma except for the fact that eveiy collection contained cilia. In 
addition to these packets there were manj'^ ballooned and rounded single cells with sharp 
margins, light bluish stained, often vacuolated cj’^toplasm and round, oval or crescentic 
deeplj^ stained nuclei. These cells, too, were alwaj's ciliated. 

The cytology was, therefore, conqiatible with tuberculosis but smears from each 
specimen did not reveal any acid-fast bacilli. A culture of tubercle bacilli, however, was 
obtiiincd from the second specimen six weeks after inoculation. 

Case 2: A white man, 63 j^eai-s of age, had a dry cough for twelve months, hemoi 3 tysis for 
two weeks and pain in the upper portion of the right chest for two da.vs. There was no 
fever. Physical examination and a roentgenogmm of the chest revealed a lesion in the 
right lung that was considered to be atelectasis of the middle lobe with a possible inter- 
lobar collection of fluid (figures 3A and B). This was interpreted as being «ircinoma. 
Bronchoscopic examination disclosed a complete occlusion of the orifice of the bronchus 
to the middle lobe but it could not be determined whether tliis was endobronchial or 
exirabronchial in origin. It was impossible to secure tissue for histological study. 

Smeare of secretions removed at the time of bronchosco]3y disclosed a small amount of 
debris and fibrin, modemte numbeis of neutrophils, a few lym])hocytos, fewer plasma 
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cells and only an occasional mononuclear phagocyte. Single regular apiK'aring columnar 
cells were present in moderate numbers. Again the most chamcteiistic feature was the 
presence of numerous rounded islands of dense epithelium that always contained cilia 
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Iai-gcr,moi-c distinct :vnd tlic often vacuolated cytoplasm was light gray or green. The nuclei 
were round or oval and evenly stained but in the vacuolated colls they were crescentic, 
deeply .-tained and ini.died aside. Thcro were also present large cells nath abundant 



Figs. 3.4 (Upper left) and 3B (Upper light) Case 2. Roentgenogram of the chest 
showing a shadow in the right lung that was considered to be cancer. 

Fig. 4. (Lower) Case 2. Smear of bronchial secretion showing a clump of epithelial 
cells containing numerous cilia. Papanicolaou stain X 400. 

c3"toplasm and numerous round or oval petiphei-al nuclei nhich closety resembled Lang- 
hans' giant cells. 

A diagnosis of tuberculosis was thus made. Acid-fast bacilli weie then demonstrated 
m smeai-s of the same secretion and a cultuie subsequentlj' revealed a growth of tubeicle 
bacilli. 
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Case S: A white man, 73 years of age, liad cough, expectoration, pain in the right side of 
the chest and a loss of 39 pounds in weight over a period of three months. Roentgen- 
ograms of the chest revealed anthracosilicosis (the patient was a miner) and in addition 
a shadow in the upper lobe of the right lung that was considered to be atelectasis caused 
by a carcinoma. Bronchoscopic e.xamination disclosed no abnormality. 

Smeai-s made of secretions removed at bronchoscopy disclosed some debris, fibrin, few 
neutropliils, scattered plasma cells and an occasional pavement cell. Single regular 
ciliated columnar epithelial cells were scanty in some fields but numerous in others. Also 
irregularly distributed were oval or oblong cells with scanty, ill defined, pink C3doplasm 



Fig. 5. (Left) Case 3. Smear of bronchial secretion showing a l.irge mass of epithelial 
cells with cilia along one border. At the top there is a smaller rounded collection of 4 cells 
that also exhibit cilia. Papanicolaou stain X 400. 

Fig. 6. (Right) Case 3. Smear of bronchial secretion showing a Langhans’ giant cell. 
The cytoplasm is abundant and pink and the nuclei arc uniformly stained .and eccentric. 
Papanicolaou stain X 400. 

and evenl\' stained nuclei. These were either single or bunched togetiicr in large inas'C-'' 
and looked not unlike epithelioid cells seen in histological .sections of tuberculous tis-'UC. 
Rounded clustei's of a few or manj' epithelial cells with cilia were numerous in all smear.- 
(figure 5). in the iircvious cases the cells varied con.sidorabty. Tho.se in greater 
numbers were clcscly jiackcd and resemble squamous epithelium, whereas those in fewer 
numbers were less dense and resembled more columnar ami cuboidal cells. The c.vtopla.sm 
of the former was pink, indistinct and not too abundant, while that of the latter was bhic- 
grecn or grey, sharidy demarcated and often vacuolated. The nuclei in each were roum , 
oval or crescentic and deeply stained. In mldition to the above cells there were stnicturcs 
that Icnkcd vcr>' similar to I/mghans' giant cells (figure 0). The cytojilasm was abtin- 



CYTOLOGY or RuoxciiiAL sr.ciiirnoxR 


493 


(l:\nt, i4nk and fairly sharp . Xuinpnms o\-al, round or oblong, evenly stained, clumired 
nuclei were eccentrically itlaced (u- desposed more or less uniformly about the periidieiy. 

Frem a study of these sineam a diagnosis of i)uhnonaiy tuberculosis was made. The 
remaining secretions which had not yet been destroyed were smeared and stained for acid- 
fast bacilli but no oig:anisins were found. A culture of the .sjime material, however, si.v 
weeks later yielded a growth of tubcrele bacilli. 

COMMUNT 

Ordinarily there is little difliculty in arriving at a correct diagnosis of 
pulmonary tuberculosis but sometimes the lesion is so situated and the accom- 
panying signs and sym])toms are so atypical that its true nature is completely 
masked. This is \vell demonstrated in case 2. The centi-al position of the 
lesion and the lack of constitutional disturbances made the diagnosis of bron- 
chogenic carcinoma a very good possibilitj*. Tuberculosis, on the other hand, 
was not suspected until smears of bronchial secretions were e.vamined cjdologi- 
cally folloA\ing which proper staining of the remaining discarded but not 
destroyed secretions reA'calcd tubercle bacilli and so sealed the diagnosis. Case 1 
is very similar, except that repeated examinations of sputum failed to disclose 
tubercle bacilli and smears of two bronchoscopically removed secretions likewise 
failed to reveal the organisms. Because of this the suspicion that the lesion was 
cancerous rather than tuberculous was entertained more and more until the c}'-- 
tological examination disclosed cells compatible with tuberculosis and, of course, 
until six weeks later tubercle bacilli Averc cultured from the secretions. It is in 
this type of case that cjdological studj'- of bronchoscopically removed secretions 
is of the greatest value for, if the lesion is cancerous, a pneumonectomy should be 
performed Avithout delay but, if it is tuberculosis, a thoracotomj’ is ordinarily 
contiaindicated. The examination is also of A'alue in cases similar to our third 
one Avhen the patient has ant lira cosilicosis and in addition either apical tubercu- 
losis or cancer and Avhen by bronchoscopic examination one can demonstrate 
neither lesion. 

It must be emphasized, hoAvcA^er, that only a presumptiA'e and not a definitiA'e 
diagnosis of pulmonaiy tuberculosis can be made from a cytological study of 
bronchoscopically lemoved secretions and that the isolation of the tubercle 
bacillus is the only unequiArocal criterion. But this same statement also holds 
for a morphological diagnosis of tuberculosis from histological sections and yet 
this method is practiced routiuelj". In smears there are tAvo elements Avhich 
arouse a suspicion of pulmonary tuberculosis, namely, (!) the presence of nu- 
merous collections (three dozen or more in one slide) of ciliated epithelial cells 
and ( 2 ) the presence of giant cells of the Langhans type. Why should the c 3 dol- 
ogj" of bronchial secretions of patients Avith tuberculosis differ in anj^ Avaj"- from 
that in smears of cases Avith nonspecific tracheobronchitis, bronchiectasis or 
pulmonaiy abscess? We can not ansAA'er this except to saj’- that many of the 
latter cases haA^e been examined for comparasion and none has shoA\-n similar 
findings. It is apparent that in cases of pulmonary tuberculosis exhibiting this 
ciyology there must be an ulceration of the epithelium of the bronchi before the 
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tenth branching — the level at vhich the epithelium becomes ciliated. In the 
process of ulceration the cells break off in large numbers in clumps or singly and, 
since they are spontaneously sloughed, their borders arc always rounded. This 
is extremely important for occasionally in cases other than tuberculosis, and as a 
result of trauma with the bronchoscope, one secs single or groups of ciliated 
epithelial cells but the outer margins of these are always ragged and rough. 
Finally, are the large cells with multiple nuclei Langhans giant cells? Me 
believe they are. In the cell illustrated in the photomicrograph the nuclei are 
arranged in a clump and eccentricallj^ placed rather than uniformly around the 
periphery as thej’’ are usuallj’’ found in histological sections. This difference can 
be accounted for by the fact that the cells in smears are crushed, whole cells 
whereas those in histologic sections are cut across. Furthermore, in case 2, and 
in other cases not reported here, there were present giant cells with a single row 
of peripheral nuclei which were identical morphologically with Langhans’ giant 
cells as we know them. 


SUMMARY 

A presumptive diagnosis of pulmonary tuberculosis can be made from a cj4o- 
logical study of smears made of bronchoscopically removed secretions and stained 
bj"^ the Papanicolaou technique. Of importance in the diagnosis is the presence 
of rounded clusters of ciliated epithelial cells, single ballooned and vacuolated 
ciliated epithelial cells and giant cells of the Langhans type. 

This method is of particular value in differentiating pulmonary tuberculosis 
from carcinoma in patients in whom the lesions are atypically situated, in whom 
there is little constitutional disturbance and in whom repeated examination of 
sputum fails to reveal tubercle bacilli. 

SUMARIO 

Puede formularse un diagnostico presuntivo de tuberculosis pulmonar por el 
estudio citologico de los frotes de las secreciones extraldas broncoscdpicamente y 
tenidas con la t4cnica de Papanicalaou. En el diagnostico reviste importancia 
la presencia de racimos redondeados de c41ulas epiteliales ciliadas, de cdlulas 
epiteliales ciliadas globosas y vacuoladas aisladas y de c41ulas gigantes del tipo 
de Langhans. 

Este m4todo resulta en particular de valor para diferenciar la tuberculosis 
pulmonar, del carcinoma en los enfermos que muestran localizacion atlpica, cn 
los que ha 3 '- pocos trastornos organicos y en los que examenes repetidos del 
esputo no revelan bacilos tuberculosos. 
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PNEUMOTHORAX FLUID'’= 

Its Management by Systematic Aspiration 

KIRBY S. HOWLETT, Jr. and HAROLD L. EHRENKRANTZ 

In spite of modern case selection and modern pneumothorax management, 
the pleural fluid problem still plagues us. Differences of opinion still exist 
as to the best modes of attack. Comments ndll be confined here to manage- 
ment of pure tuberculous exudates. Management of mixed tuberculous and 
pjmgenic empyema tvill not be discussed. 

At Laurel Heights significant pure tuberculous exudates, purulent and non- 
purulent, are aspirated regularly. This policy does not embrace therapeutic 
aspiration of minimal and insignificant accumulations of fluid in the costo- 
phrenic sulcus; but only these are excepted. 

Aspiration is started early and is repeated frequently enough to prevent the 
accumulation of more than a small amount of fluid at any time. Even daily 
aspiration may, exceptionally, be required. Once or twice a week is usually 
adequate. The principle followed is simpty that frequent small aspirations ai’e 
vastly preferable to less frequent larger ones. 

Regular aspirations are continued until pleural fluid disappears or until 
obliteration of the pleural space is complete. Tliis may involve only one or 
two aspirations, or well over a hundred, depending entirely on the case. Care 
is taken to choose an aspiration site so located, and to place the patient in such a 
position, that each aspiration evacuates all the fluid present — or as nearly all 
as is technically possible. If collapse by pneumothorax is to be tentatively 
maintained, air is replaced through the thoraco'centesis needle in amounts 
required to maintain the type of pulmonary collapse desired. 

If pneumothorax is to be abandoned, no air whatsoever is replaced unless 
troublesome symptoms due to Irigh negative intrapleural pressure demand 
it. Such symptoms are common when large quantities of fluid are removed 
TOthout air replacement at a single session, but occur rarely when frequent 
small aspirations are emploj^ed. As obliteration of the space proceeds, frequent 
aspiration is continued to the ^^ery end, ndth change of the site as the diminisliing 
size of the residual fluid pocket requires, ’’f^flien a lung resists expansion, the 
interval between aspirations is kept short, even when the amount of fluid obtain- 
able at each session becomes quite small. Otherwise, formation of ex vacuo 
fluid may keep pace vdth aspiration and prevent complete obliteration of the 
pleural space. Air is not replaced to adjust intrapleural pressure to some 
arbitrary value. Intrapleural pressui'e in these cases commonly becomes far too 
liighly negative to be measured ndth the usual pneumothorax nranometcr and 
may safely be ignored in the absence of s3Tnptoms. 

> From tlie Laurel Heights State Tuberculosis Sanatorium, Shelton, Connecticut. 

- Presented, in condensed form, before the Medical Section at the 42nd annual meeting 
of the National Tuberculosis .•Association, Buffalo, New York, June 11, 1940; 
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The program just outlined is neither laborious nor difficult. Pleural irriga- 
tionSj detergent solutions and so-called pleural antiseptics are not employed. 
Elaborate apparatus and fancy technique are quite unnecessary. All one needs 
is a 50 cc. sju'inge, a tight stop cock and a needle long enough to reach a particular 
patient’s fluid and of large enough gauge to get it out. We piwide needles of 
several different lengths and gauges — say one and one-half, two and three inches 
long; and 15 and 13 gauge. A suitable needle is alwa 3 's available for am’’ patient. 
A long needle can be chosen when the patient’s thoracic wall (including parietal 
pleura) is thick; a large gauge needle can be chosen when it is needed to pemiit 
the free flow of pus or of fluid containing fibrin particles. This maj' appear 
ob^^ous, but it is our observation that one of the commonest causes of difficult or 
unsuccessful thoracocentesis is a needle Avhich is either of too small gauge or too 
short. 

The aspiration program followed at Laurel Heights is neither new nor original. 
In recent j’'ears, studies bv Cournand and Richards (1), Pinner (2) and othem 

TABLE 1 


Comparative results of treatment — previous and recent programs 



( 

CROCP I 

IP5j-19,?5 

GROUP H 
1P42-1944 

Pneumothorax 

61 

100 

Significant fluid i 

! 33 

34 

Empj’-ema 

7 

I 7 

Frank bronchopleural fistula 

3 

0 

.Average duration of fluid 

15 months 

6 months 

Fever over 100° accompaujdng fluid 

! 21 

IS 

Average duration of fever > 100° F. 

1 60 days 1 

24 days 

Fluid eliminated 

1 IS 1 

31 


have permitted a better understanding of certain aspects of the problem — 
notablj^ the harmful effect of pleurisj’ upon pulmonaiy function. Hence pneu- 
mothorax vdth fluid is promptlj^ abandoned far more commonh’^ now than for- 
merb’-, and the whole aspiration program has been intensified. Present practice 
in our clinic represents, however, merelj^ the logical ei'olution of policj’’ advocated 
bj" Nalbant (3) more than fifteen 3 -eai-s ago, and again emphasized b 3 ' Barnwell 
(4) in 1937. Similar practice is routine in scores of clinics to-da 3 \ 

Yet practice over the countiy is still far from uniform. In proportion to the 
total number of pneumothorax patients treated in 1943, and 1944, aspiration was 
performed at Laurel Heights more than eighteen times as frequentb’' as in three 
other sanatoria in our section. It seems worth while, then, to renew discussion 
of an old topic. 

Table 1 shows certain data in two groups of pneumothorax cases. The first 
group (1933 to 1935) received treatment at a time when our aspiration program 
was distinetb’ inadequate 63 ’^ contrast to the second group (1942 to 1944), when 
the program was much the same as it is to da 3 '. Each group is composed of all 
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cases with pnoumotliorax induced in our own clinic within each two-year period 
ami maintained longer than two months. We have recorded what happened 
within an ob.cervation period of from two to four years. Fluid recorded in the 
table means fluid of some significance — that is an amount more than filling the 
costoplu'cnic sulcus. 

The numbers presented in table I are small and statistical differences between 
the two groups are of questionable significance. In group 11, for example, the 
incidence of fluid and of empyema is not strikingly less than in group I, in spite 
of far more judicious case selection in the 1912 to 19-14 period. It should be 
stated in this connection that it is still the policy in our clinic to administer 
imcumothorax to selected patients with active exudative or even pneumonic 
disease. I’hc recognized risk of pleural complications in these cases is delib- 
erately accepted when it is felt that the risk of progressive pulmonaiy disease is a 
still gi-cater threat. 

Obviously systematic thoracocentesis cannot prevent pleural exudates. Our 
belief in its superiority over infrequent, and haphazard thoracocentesis as a means 
of managing them, once they occur, is based principally upon our own clinical 
experience with both methods. This belief does receive some support, however, 
from the figures in table 1 which pertain to duration of fluid, duration of fever 
and the relative frequency with which fluid was completely eliminated in the two 
gi-oups. The most pertinent figures in table 1 appear in the bottom line. After 
one or more episodes, fluid finally disappeared without fiu’ther reciu’rence in only 
a little over half of the first group and in all but 3 of the second group. Two of 
these 3 failures were patients who died of pulmonary disease within two months 
after fluid appeared. Hence there was scarcely time for fluid to be success- 
fully treated. Only one patient in group II still has persistent fluid (case 4 
below). 

In the 31 successful cases of group II, fluid was eliminated by aspiration and 
maintenance of pneumothorax in 9, by aspiration, expansion of lung and oblitera- 
tion of the pleural space in 17, by aspiration and thoracoplasty in 5. 

While these figures are of interest, our major reasons for advocating systematic 
thoracocentesis are clinical, not statistical. These reasons can be best explained 
by commenting upon some of the common objections to such a program and by 
discussing the rationale for the program in connection with a few illustrative 
cases. 

Some men still believe that frequent thoracocentesis increases the risk of 
secondary infection. This is entirely contrary to our experience. Two 
empyemata in group I and one empyema in group II were mixed tuberculous and 
pyogenic. The first 2 followed broncho-pleural fistula, the third followed a 
pneumothorax refill in another clinic. Not one followed thoracocentesis. 

Another objection sometimes raised to frequent thoracocentesis is that needle 
track infections are more likely to occur. Large gauge needles are feared for the 
same reason. To be sure, a needle track infection cannot occur without a needle 
track. Yet no one would conclude from tlfis that thoracocentesis should not be 
perfoi-med at all; for to withhold thoracocentesis completely would obviously 
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be to court far more serious consequences (see cases 5 and 6). It is our belief 
that the great majority of tuberculous needle track infections arise not from the 
deposit of bacilli along the track as the needle is withdrawn, but rather from reflux 
of heavity infected fluid into the pleural end of the temporarily vulnerable needle 
track after aspiration is completed. This belief is supported by our experience 
that significant needle track infections occur most often in patients who have 
hea^'ily infected tuberculous pus which is technical^ hard or impossible to 
evacuate complete^. 

The prevention and treatment of needle track infections in our clinic consists 
principalty of keeping pleural exudate at a minimum and maintaining a high 
negative intrapleural pressure. Both objectives ai-e accomplished bj’’ frequent 
complete evacuation of fluid without air replacement. In addition, when 
heavily infected exudate is aspirated, a pressure dressing of sponge rubber 
strapped tightty wdth adhesive over sterile gauze is applied after aspiration and 
cough is temporarilj’’ suppressed. These measures minimize the opportunity for 
residual fluid to be forced into the needle track following thoracocentesis. Bj' 
the same reasoning, a large-gauge needle will reduce i*ather than increase the 
risk of tuberculous needle track infection if it permits the free and complete 
evacuation of exuda,te which is either too thick or too full of particulate material 
to flow freel}’’ through a smaller needle. 

In our 1942 to 1944 series of cases only one tubei’culous needle track infection 
occurred (see case 4 below). This healed complete^ when a residual tuberculous 
empyema pocket was found and was aspirated regularly. Experience vith this 
group, then, is strictly in line with the beliefs advanced in the two previous 
paragraphs. 

By and large, the worat feature of pleuris}'- complicating pneumothorax is 
pleural thickening. This impairs pulmonaiy function and prevents eas}' reex- 
pansion of the lung. Both effects are especialty bad if fluid is allowed to accumu- 
late in quantity. Then h 3 '^drostatic pressure is considerable, and produces ex- 
cessive collapse of the lower lobe, where collapse is usualty least needed. This 
makes both loss of function and the problem of reexpansion much greater than 
they need be. 

Frequent aspiration cannot frcvcnt pleural thickening. But it can keep 
fibrinous exudate at a minimum and speed up obliteration of the pleural space. 
Thus it can minimize pleural thickening and its harmful effects. 

CASE REPORTS 

Case I: A. B. This patient had a left pneumothorax induced in 1934 for disease confined 
to the left upper lobe. A selective pneumothorax was obtained with minimal collajisc of 
the uninvolved lower lobe, ttlien fluid occurred and was allowed to accumulate, the 


Fig. lA. (Upper left) Case 2. July4, 1945. 

Fig. IB. (Upper right) Case 2. March 11, 1946. 
Fig. 2A. (Centre left) Case 3. February 2, 1943. 
Fig. 2B. (Centre right) Case 3. July 12, 1944. 
Fig. 2C. (Lower) Case 3. June 7, 1945. 
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lower lobe was completely collapsed. It remained so for months. Fluid later dis- 
ai)pearcd; but by then the damage was done. I>oss of function was irrevocable, and the 
lung did not e.vi)and enough to oblitemte the pleural space cmnpletelj'. Obliteration is 
still not complete in spite of peraistent as]nration of the cx vacuo fluid that appeared during 
reex}5ansion. Thoracojflasty is needed; but the patient is reluctant to accei)t thoraco- 
plasty because she is now clinically well and working. 

Case 2: jM. i\I. This patient received pneumothorax because of a cavity in the left upper 
lobe. Collapse was selective except for one adhesion over the involved lobe. This ad- 
hesion was severed. Pleural effusion, with fever to 103°F., occurred after ])neumonolysis. 
Immediate excessive collapse of the lower lobe (figure lA) resulted. But in this case as- 
pirations were started promptly at the rate of every two days. Within two weeks, for- 
mation of fluid ceased. 

Pneumothorax was then resumed, with small refills to allow further expansion of the 
lower lobe. The selective and effective pneumothorax seen in figure IB has been main- 
tained since. 

In this case effusion was transient and the same result might have been achieved without 
aspiration. But we arc unable to predict in advance how chronic or troublesome a pleural 
exudate is destined to be. If we wait to make certxain, it may be too late to gain our ob- 
jectives. 

Case S: D. T. This patient’s problem during an initial clear effusion was much the stinie 
as the one just piesentcd, a selective collapse made non selective bj' the advent of fluid. 
Again the lower lobe was expanded bj' frequent aspiration of fluid. Effective pneumo- 
thorax was resumed when fluid disappeared (figure 2A). 

Later a pure tuberculous empyema occurred and aspirations without air i-eplaccmcnt 
were started. Complete obliteration of the pleural space requiied 32 aspirations of from 
SO down to 10 cc. of fluid, at intemds of from one to two weeks. Finally no more fluid 
could be obtained. 

Figure 2B shows a film made toward the end of the program. The air seen here was 
admitted after aspiration of fluid at one session only. Its purjjose was purely to serve as 
a contrast medium for roentgeuographic and fluoroscopic examination. This ijrocodure 
helps us to determine accuratelj'' whether all fluid present is being aspirated and how much 
of the'total pleuritic density in follow-up films is due to fluid; how much to thickened 
pleura. Air used for this purpose is i-emovcd with the next thoracocentesis. 

At the end of the program the X-ray appearance is shown in figure 2C, and no change 
has occurred since. Total pleuritic density is no greater than that of the thickened pleura 
demonstrated in the previous film. This pro\'ides additional e\'idence that a residual 
fluid pocket no longer exists. 

The most reliable cure for both serous effusion and tuberculous emp 3 rema is 
exactlj’' the same— complete obliteration of the pleural space. In most cases 
intensive aspiration is all that is needed to get the pleural space obliterated, 
unless bronchopleural fistula or major bronchostenosis is present. But thoraco- 
plasty is sometimes needed to expedite obliteration; it is clearlj’’ indicated in 
selected cases for purety mechanical reasons, for example, to prevent excessive 
shift of the mediastinum and overdistention of the opposite lung. Obviousty, 
thoracoplasty is also the treatment of choice if underlying pulmonaiy disease 
requires it. 

Thoracoplasty still can’t produce pleural sj’-mphj’^sis so long as a lajrer of un- 
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orgunirocl fluid ix'inaiiis ititorposcd between visceral and j)arictnl pleura. IIciicc, 
rccul.ar aspiration is iii^ually needed, even after thoracoplasty is completed. 

Cane E. P. Figure 3 shows n fhonicoijlnsty j>orformiHl for caseous-i)iieumonic disease 
not adequately ci^ntndled by pucumothor:»x. A tuberculous empyema had developed 
prior to opemtiou. 

The first laminagmphie film at the 1-1 cm. level (figure 3A) shows an antoro-latend 
cmi>yema }>ocket still present twelve months after thomcoplasty. Thirty-three post- 
openitive aspinitions had already been done and had ended with dry tajis. Eighteen 
additional a^pir.itions at a now site were required to reduce the i>ockct to the small size 
seen in the second sectional film (figure 3B). Aspinitions arc still being continued. 



Fig. 3.\. (Left) Case 4. November 2, 1945. 
Fig. 3B. (Centre) Case 4. March 12, 1946. 
Fig. 4. (Right) Case 0. November 20, 1942. 


This is the patient in our 1942 to 1944 series whose pleural exudate is not yet completely 
eliminated; he is the oiihj one who got a needle track infection. This tuberculous sinus 
in an old needle track has healed comiiletcly since the residual cmpj'ema pocket was found 
and ivas regulailj' aspirated. 

The potential hazards of a persistent pleural dead-space containing unaspirated 
fluid are well recognized. Yet practice does not ahvays reflect an adequate 
concern for these hazards. A sizable pocket of fluid ma}^ persist for years if one 
merely waits for spontaneous absorption. Numerous cases could be presented to 
illustrate the hazards of such persistent pockets of fluid, but 2 will suffice. 

Case 5: J. W. This patient developed a clear effusion complicating pneimiothora.x in 
1934. A few aspirations weie performed, but technical difficulties were encountered 
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and aspirations were abandoned. Pocketed fluid of moderate amount remained. The 
pocket did not change for three years. Then an acute exacerbation of the pleural infec- 
tion occurred and frank bronchojdeural fistula developed. Mixed tuberculous and pj'o- 
genic empyema and spread of disease to the opposite lung promptly followed. Thoracot- 
omy was inunediateh' performed but the patient grew progressively sicker and died. 

Case 6: A. T. In 1933 this i)atient was found to have extensive right sided pulmonaiy' 
tuberculosis ^th multiple ca\'ities. A spontaneous hydropneumothorax occurred and 
pneumothorax was then maintained as a therapeutic measure. It was constantly com- 
plicated by ]}leural fluid but was effective in producing arrest of pulmonarj' disease. With 
abandonment of pneumothorax, fluid persisted. The jratient left another sanatorium 
against ad^'ice in 1935 with the right pleural space filled with fluid. He managed to get 
about and to work fairly regularly for seven years. In 1942 we first saw him in a general 
hospital, acutelj' febrile and desperatelj’ dyspneic. Exacerbation of the pleurisy had 
occurred with rapid formation of fluid under liigh pressure. The mediastinum was dis- 
placed, and fluid had raptured through the parietal pleura forming a large, bulging, sub- 
cutaneous abscess. Tliis is demonstrated best in figure 4 following incomplete aspiration 
of pure tuberculous pus and partial air replacement. 

Fortunately for the patient, rapture of fluid under pressure occurred through the 
parietal instead of tlu-ough the aasceral pleura, and the skin over the pleuro-subcutaneous 
abscess remained intact. It was soon possible to reduce tins abscess into the pleural space 
and to keep it reduced by repeatedlj' evacuating pus from the pleural space and b 5 " thus 
maintaining a liigh negative intrapleural pressure. The size of the residual pleural space 
also became progressively smaller. The space was finally obliterated completely by thora- 
coplasty and aspiration. The patient has remained well since; but he escaped disaster by 
a hair’s breadth. 

In both these last 2 cases pleural fluid originaUij was non-purulent and re- 
mained quiescent for several years. Yet the potentially serious consequences of 
simply leaving fluid alone are apparent. 

Late complications of tliis t 3 ’’pe cannot occur once the pleural space is com- 
pletety oblitei'ated b}'^ pleural sjunphj'sis. 

SUJmARY 

When pneumothorax is complicated b}’’ pleural fluid, purulent or non-purulent, 
simple thoracocentesis is of great value in managing it. Polic 3 '’ in different 
climes still varies widety in the frequenc 3 ’^ and regularit 3 ’' vuth which thoraco- 
centesis is emplo 3 ’’ed. For maxim um efifectraeness thoracocentesis must be per- 
formed regularty, S 3 ^stematicall 3 '- and intensively, not just occasionalty or hap- 
hazardty. The objective is to prevent accumulation of more than a veiy small 
amount of fluid at aity time. In this wa 3 '^ one ma 3 ’' prevent excessive collapse of 
uninvolved lower lobes b 3 ’^ fluid and expedite obliteration of the pleural space. 

Cases are presented to illustrate the value of S 3 ’^stematic thoracocentesis. 
Other cases illustrate the potentialty serious hazards of simpty leaving fluid alone, 
even when it appears to be benign. 


SUMARIO 

Si el neumotorax se ve complicado por la presencia de derrame pleural, 3 ra 
purulento o no, la toraedntesis simple resulta de mucho valor para atenderlo. 
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Las distintas cHuicas iHscrcpaa aini)liamcn(c eu cuanto a la fi'cciicncia y rcgu- 
laridad con q\ic cmplcan la pimcidn toraciM. Para quo d<'' su rcndimiculo 
maximo, hay quo utilizarla, no do cuando on cuando o al azar, sino regular, 
sistomatica o intonsamentc. 1*11 ohjclo os iinpcdir el acuniulo do Hquido, strive 
on cantidadcs pcquohlsimas. l*ln osta fonna puodo imjrcdirse el aplastamiento 
cxccsivo dc los Idbulos inferioros indomnoa jior cl Hquido y acelerar la oblit era- 
cion del espacio plcurtd. 

Presdnianse casos para demostrar el valor dc la loracentcsis sislonialica. 
Oiros cases patentizan cl riesgo potcnciahncnie grave tiue entraha cl Hquido 
si so doja por svi cricnta, aunque no parezea nocivo. 
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CHOLESTEROL PLEtFRAL EFFUSION^ 

LEONARD C. EVANDER 

Chronic pleural effusions are common occurrences, but the presence of choles- 
terol crystals witlhn them must be considered one of the rarest of occurrences. 
Churton (1882) (1) gave the fii-st description of a case, yet Durham and Diamond 
(1939) (2) note that onlj'- some 20 odd cases had been presented in the literature 
up to that time. Moreover, they had found their cases in upwards of 26,000 
cases admitted with i>ulmonary disease. Envin (1941) (3) found no more than 
30 cases. Since that time there have been no cases recorded. 

Cholesterol effusion, also known as cholesterol pleurisy or cholesterol thorax, is 
a chronic condition showing little tendenc}’- to spontaneous resorption and 
a marked tendenej’’ to recurrence. In pmcticall}^ all cases, there is a liistory of 
effusion which occurred j^ears before the discovery of the crystals. The recog- 
nition of the complication deirends entimlj’' on the recovery of these crystals. 
The cholesterol content of the effusion will be variable aird maj’’ diirrinish with 
successive aspirations, h'loll and Fowrveather (8) found that the cholesterol 
decreased from 260 mg. to 90 mg., mthin a seven-week period, following re- 
peated aspirations. However, large poljdredi-ic crystals will be found in all 
fields of the microscope. The fluid, rvlrich as a rule has an alkaline reaction, 
may be clear, turbid or hemorrhagic. It ma}" range in color from light j^ellow 
through brown or dark red. There may be few cells in the fluid or several 
hundred cells or onlj’’ fragments of cells. 

The clinician will not And any tj^ical picture to prepare liim for tins t 3 ’pe of 
effusion. Due to the long-standing effusion, the pleura is invariablj’' markedly 
thickened. Though large in amount, the fluid is usually found to be enej'sted 
instead of Ijnng free in the pleural ca^ntj'. Because of this, though the patient 
maj?^ note some chest pain or slight nonproducti\'e cough or slight d 5 '’spnea, there 
are seldom anj’- pressure sjTOptoms. Fever, rapid pulse or toxemia are usuallj’’ 
absent. The condition has been reported mostl}' in middle-aged adults, nearty 
all in men. Onlj’- one report deals with a child, age 9, who had had an operation 
for empj^ema several j^ears pre\douslj’’ (Sharpe (4)). In general, cholesterol 
pleuris 3 ’^ is benign and the patient raa 3 '^ cany the fluid for 3 'ears. One compli- 
cation has been reported, that of a bronchopleural fistula (Co 3 "on (5)). 

The etiolog 3 '^ of these cholesterol effusions is not entirel 3 ’' clear. Evidence of 
pulmonaiy tuberculosis has been found in less than 50 per cent of cases. 
Diabetes, s3T[3lulis, or a combination of these with tuberculosis have sometimes 
been considered as causal factors. In some few cases, there has been pulmonaiy 
tuberculosis with positive sputum. The greater number of reports have men- 
tioned onl}’^ a primaiy effusion, tubercle bacilli being usualb’' absent on con- 
centration or culture and onb’" occasional^” identified following the moculation 
of guinea pigs with the fluid. One patient died of tuberculous meningitis (Stein 

’From the N^.-igara Sanatorium, Lockport, New York. 
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(0)). The fluid, in this case, contained cholesterol crystals but no tubercle 
bacilli. 

The origin of these crystals is also a matter of speculation. Weems (7) at- 
tributes them to lessened resorptive power of the pleura caused by the sclerotic 
changes present in old age: a generalized thickening of the membranes, an 
atrophy and obstruction of the lymph and blood vessels. Erwin (3) mentions 
two factors: first, there is a protracted exudation containing cholesterol derived 
from the blood stream. Second, there is a progressive thickening of the en- 
closing membrane with delay in the process of resorption; that is, an isolation 
from the circulating body fluids and the prevention of any interchange of con- 
stituents. It has, however, been found that the blood cholesterol remains at a 
normal level and that the cholesterol level of the pleural fluid is independent of 
the blood cholesterol. Moll and Fonnveather (8) reviewed the work of Desbordes 
and his associates (9, 10) and discussed the changing cholesterolytic power of 
ageing fluids. It lias been found, by placing cholesterol in contact with fluids, 
and then checking by what amount the cholesterol content is increased or di- 
minished, that some fluids increase their cholesterol content; that they have the 
ability to dissolve the cholesterol. Other fluids show a decreasing cholesterol 
content; they have a tendency to precipitate out the cholesterol. Following 
rapid repeated aspirations, the fluid has a strong cholesterolytic tendency, while 
with ageing, the precipitating action was more noticeable. It may be that some 
old fluids arc supersaturated with cholesterol and precipitate it spontaneously'. 
It is also possible that the fluid has come in contact with a degenerated or caseous 
focus in wiiich solid cholesterol is present, with precipitation also occurring in 
this case. This idea would help to explain the chronic tendency of cholesterol 
effusions. Since all the cry'stals cannot be removed at aspirations, as the fluid 
forms and ages, some of the cry'stals left beliind would eventually act as a pre- 
cipitating agent. Another condition, noted by these workers, was the change in 
the albumin-globulin ratio accompanying the changing cholesterolyiic action. 
The total protein remained constant, but with an ageing fluid there was a de- 
crease of the albumin and an increase of the globulin. Thus, with the ratio 
greater than one, the fluid h.ad a cholesterolytic tendency, and a precipitating 
action with a ratio under one. The conclusion drawn was that this ratio is 
the determining factor in the formation of the cholesterol crystals in the fluid. 
Durham and Diamond (2) suggest that if these fluids are tuberculous in nature, 
perl)a})s (he crystalline cholesterol is associated with the destruction of the 
ttiWrcle bacillus and an altemtion of its lipoid constituents. 

Considering the chronic character of cholesterol cfTn^ions, it would appear 
advisable to aspirate tbe fluid only' if symptoms are present. Repeated .aspi- 
Twliims would probably not eliminate the fluid or the pleural space, but might 
had to s<>coudary infection. 
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August, 1934. At this time, and again in May, 1937, she required hospitalization for the 
removal of considerable amounts of pleural fluid. Sputum and fluid e-xaminations were 
negative for tubercle bacilli, and the X-raj' c.vamination showed no e^^dcnce of parenchy- 
mal infiltration. In October, 193S, because fluid was again noted on an X-ray film and 
hemoptj’sis was present, sanatorium admission was nd\’ised. The admission roent- 
genogram showed the right thorax to be completely obliterated by a dense shadow, from 
cla\icle to base. The heart and incdLastinum were markedly displaced to the left, uith 
left heart border nearly coincident with the left chest wall. From the right chest 700 cc. 
of straw-colored, oily-appearing material containing sui)ernatant flecks of a crj’stalline 
substance were aspirated. Tliis fluid was reported by the laboratorj’ to contain a con- 
siderable number of cholesterol crj'stals and a few epithelial cells showing fatty degener- 
ation. There were no tubercle bacilli or other organisms. Specific gra%ity was 1.015; 
reaction was neutral. Differential count was; poljTnorjrhonuclear leucocides, 16, 
Ijmiphocj^s, 84 per cent. The patient’s Wasscmiann reaction was negative. Sed- 
imentation nrte was 22 mm. in the first hour. Blood and urinarj' findings were witliin 
normal limits. Fluid, ranging in amount from 500 to 1,250 cc., was removed first at 
weekly intervals and later at irregular intervals. A routine X-ray film in Julj', 1939 
showed fluid on the right to the level of the eleventh posterior rib. The right lung 
showed only some pleural tliickening. The last aspiration was done in Jul}', 1940. The 
fluid was still straw-colored but slightl}’’ turbid and still contained cholesterol crjatals. 
The patient was discharged in September, 1940 and followed in the clinic. At her last 
examination in April, 1945, Buckj', deep penetration and oblique films revealed only 
tliickened pleura and a dense shadow obscuring the right base. The patient had been 
working in an airplane factorj’ for the past two and a half jrears. She was feeling verj’ 
well and had no chest pain, cough or expectoration. 

Comment: This case differs from the other reports in that we are dealing with 
a wmman, in the younger age group. Some features of cholesterol effusion are 
showm by the four-year history of effuaon prior to the discovery of the cho- 
lesterol crystals, the markedly tliickened pleura, the recurrence of the fluid 
and the benign course. The only indication of tuberculosis wns a primarj’- com- 
plex. The fluid never contained tubercle bacilli on concentration or culture. 

2: C. S. — A single wiiitc woman admitted to Niagara Sanatorium on June 24, 1933; 
age 20. Her past history revealed fatigue, poor appetite and chest pains of tliree j'ears 
duration. Admission X-roy film revealed mottled infiltration from the left apex to tliird 
anterior rib, as well as some calcification in the right liilum. Though the sputum was 
negative for tubercle bacilli, left pneumothorax was induced in July because of increasing 
disease. In August, 1936, a slight amount of fluid was present in the left costophrenic 
angle and the base of the lung was adherent to the chest wall. By March, 1937, the lower 
half of the lung had become adherent. The pneumothorax was discontinued at tins 
time. Subsequent X-rays films, before discharge in Januaiyq 1939, showed a homogenous 
shadow’ over the left lateral portion of the chest. Because of infiltration in the right 
subcla-vdcular area, readmission w’as necessarj’ in May, 1939. Two years later, the density 
in the left chest wms seen to e.xtend from the clavicle to the ninth posterior rib. A small 
amoimt of clear, straw colored fluid was removed at tliis time. The fluid, as well as the 
sputum, w’as negative for tubercle bacilli. At another aspiration in March, 1942, the 
fluid was found to be turbid, greenish-yellow, specific gravitj’ 1.033, and still negatire for 
organisms. On March 9, 1946, the patient dexeloped pain in left chest and temperature 
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up to 104°F. llie density on the left had increased. The chest was, therefore, aspirated 
n-ith the removal of 400 cc. of moderately thick, oily, brownish fluid. This material was 
filled wth cholesterol crystals and questionable leucocytes, but no organisms. The 
types of cells still could not be determined, because of the numerous cholesterol crystals. 
Following the aspirations the patient’s temperature came down to 99.4°F. On March 
20, the fluid was still oily, turbid, yellow-brown. The cholesterol determinations w'ere: 
in pleural fluid 101 mg. and in blood 192 mg. per 100 cc. The sedimentation rate was 48 
mm. in the first hour. Hemoglobin, 12 g.; red cells 5,000,000; white cells 7,500 ;segmented 
48; stab 20; lymphocj^tes 24; monocytes 6; eosinopliils 2. On April 11, 75 cc. of cloudy, 
orange-amber fluid containing many crystals w'ere removed. The temperature was now 
betw'een normal and 99.2®F. X-ray examination revealed only marginal haziness on the 
left side and caxdtation on the right. The sputum was positive for tubercle bacilli, but 
the fluid w'as still negative for tubercle bacilli, fungi or other organisms. On smear, the 
fluid W'as loaded with cholesterol crystals and debris; no cell count could be done but a few 
leucocjries were seen. The fluid had a specific gravity of 1.022;pH7.7;cholesteroll03mg.; 
total protein 4.5 per cent; albumin 2 .9 per cent; globulin 1 .6 per cent. The blood showed 
cholesterol 179 mg.; total protein 7.3 per cent; albumin 4.3 per cent; globulin 3.0 per cent; 
sedimentation rate 34 mm. hemoglobin 12.4g.; red cells 4,700,000; white cells 10,250; 
segmented 45 ; stab 22 ; lymphocytes 31 ; monocytes 1 ; basophiles 1 . An X-ray film, three 
montlis later, showed slightly increased haziness. No further aspirations have been 
required. 

Comment: This is the case of another woman, age 33, instead of the usually- 
reported older-aged males. This patient had chest pain and elevated tempera- 
ture. Aspirations appeared necessary and -were done until the patient was 
asymptomatic. Again, some of the features of cholesterol effusions were noted: 
fluid, following pneumothorax therapy, nine and one-half years prior to discovery 
of cholesterol crystals; the fluid was pocketed and the pleura was thickened; so 
many crystals were present that a cell count could not be done; the color varied; 
the fluid was sterile. The 1.8 albumin-globulin ratio of the fluid would indicate 
that the fluid was in the cholesterolytic stage. This is probably due to the fact 
that the ratio was determined after repeated aspirations, after new fluid had an 
opportunity to form. The patient had active pulmonary tuberculosis requiring 
pneumothorax therapy. 


SUMMARY 

Two -nmmen with chronic recurring pleural effusions containing cholesterol 
crystals are presented. The findings are reviewed regarding the etiology and 
pathogenesis of this rare occurrence in prerdously reported patients. 

' SUMARIO 

Pres4ntase a dos enfeimas con derrames pleurales recurrentes cr6nicos que 
contenfan cristales de colesterina. Repasanse los hallazgos relatives a la etio- 
logfa y patogenia de este raro fendmeno en los enfermos previamente descritos 
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CASH iir.roiiT 

r. .'{9 year old wilifo Tn;il(', ‘■iiiKTintondt'iit of :i nK'k-(;rindini; mill u-illi ox-jhimiit to 
silica dii'-t for twelve years. X-niy film on admi'-ion fo the iii-fitntion, on Aiiiaist 17, 
1912, showed a symmetric.al diN-emiiKatioii of nodiil.-ir infiltmtioiis thoamhoiit both 
limps, and a .'ho erii. cavity in the left upixT lohe. .‘^jnitiim was [visitive for acid-fas( 
bacilli on direct smear. In view of the occu|i:itional history and the :ipj)earance of the 
X-my film, a diapnosis of silico.tnbeicniosiv w.as mad*'. I’.ilient was treated con- 
servatively and seiial films showed ])topi(>.—ion of the nodular infiltnition from May, 1912 
vmtil December, 191.1, sncpestivi' of pn>pn'ssive silinitic involvement. Thereafter the 
rocntgennpmm showed no further propn'ssimi of the siliiaitic procc's with the cavity 



Fig. 1 Fig. 2 

Fig. 1. Film of October 12, lOlo, before extrapleural pneumothorax. 

Fig. 2. Film of April 25, 191C, after institution of extrapleural jmeumothorax was begun. 


essentially unchanged in size. Pncumothor.ix wa.s attcm])tcd unsuccessfully, ])hrenic 
neiwe crush was jierfonncd and imciimojieritoncum instituted without themjicutic effect. 
He remained on modified bed-rest and was given a course of chemotherapy (diasone) in 
1944, with no change in liis condition. The cavity jicreisted and the sputum remained 
frankly positive. On November G, 1945 an extrapleural pneumothorax on the left was 
performed by Dr. S. Heckler. Following the oiieration the usual routine was followed 
with careful fluoroscopic and X-ray follow-up, repeated aspiration of the extnipleund 
space and air refills maintaining e.xtrapleural pressures up to 50 cm. of water. X-ray 
films showed a satisfactory collapse and the caiitj’’ which wasstill seen following the opera- 
tion, although greatl}' reduced in size, closed under increased comiiression. The sputum 
was converted ten weeks after the operation and has since remained negative on culture. 
In view of the good result it was felt that no additional surgical collapse was needed and 
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extrapleural oleothorax was done following the usual graded i)rocedure. The ixitient is 
going through the rchabilitvation phase at present, on full exercise and will be discharged 
in the near future. 


COMMENT 

Cases of conglomerate massive silico-tuberculosis with necrosis and secondary- 
infection are undoubtedly difficult if not impossible to treat actively. The 
nodular disseminated form of silicosis with tuberculous ca^dtation in one or both 
upper lung fields should lend itself to collapse therapy more readily. Since 
pneiunothorax is frequentlj'- impossible, tlie only other reversible procedure is 
that of extrapleural pneumothorax which may be used to test the ability of the 
caxdty to close as well as a direct measure of the patient’s respiratory resen^e. 
As a preliminarj’- measure before thoracoplasty, it should be of real value. In 
the case reported, pneumotliroax was unsuccessful, and phrenic and pneumo- 
peritoneum of no benefit. The X-rays showed no real change for three years and 
althougli surgical collapse had been considered on many occasions, it was doubted 
that the cavity could be closed by such measures -within a rigid lung. Extra- 
pleural pneumothorax was recommended as a trial procedure to test the ability 
of the lung to retract and as a measure of respirator^’- resen’^e, 

CONCLUSION 

Extrapleural pneumothorax was used in a patient i\ith silico-tuberculosis 
with prompt closure of the caidty. It is a useful procedure because of its 
reversible character. 


CONCLUSIONES 

En tm enfermo con tuberculosilicosis empledse el neumotdrax extrapleural, 
obteni&idose la rdpida obliteracidn de la cavema. El procedimiento resulta 
util debido a su naturaleza reversible. 
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TUBERCULOSIS— A LABOR PROBLEM 
LEO PRICE' 

Tuberculosis to the worker means loss of a job, prolonged residence in a charity 
institution, worry about impoverished dependents and trouble in finding another 
job if he ever gets well again. 

VievTng tuberculosis in this manner, Labor classifies the disease not from the 
point of view of pathologj'' but from the basis of the different economic problems 
to be solved: 

1st: The married worker with a wife and two or more children dependent upon 
him for their entire support. 

2nd: The married tuberculous woman worker whose earnings supplement her 
husband’s wages, or who is the sole support of a few fatherless children. 

3rd: The custodial tuberculous worker, a 65 year old grandfather who must 
stiU work, although he has a ca^^ty and will probably alwaj’^s have a 
positive sputum. He furnishes an added problem when he lives in the 
home of a married daughter who has children. 

4th : The unmarried tuberculous young worker. 

None of these different groups, as a rule, have any substantial amount of money 
to take care of prolonged illness. When wages stop abruptly because of dis- 
ability, they face the prospect of seeking charity. 

Organized Labor has had little means to tackle this problem property. In the 
past. Labor has not been apathetic about looking for a solution, but economic 
conditions have prevented Labor from setting aside sufficient funds for tubercu- 
losis control. Industr}* has done little, except for a very few of the larger in- 
dustries which have made profusion for tuberculous workers, and most industrial 
insurance policies exclude payment to tuberculous workers. 

Educational campaigns to find tuberculosis early, with emphasis on the dire 
consequences of neglect, have only added fear without putting stress on sohdng 
the economic problems and alleAuating the mental distress of its \'ictims. 

If a program were drawn up so that a worker who discovers he suffers from 
tuberculosis also knows definitely the extent of medical and economic aid of wliich 
he is assured, cooperation with case-finding procedures might be more successful. 
Ideally this assurance should comprise weekly cash indemnities for dependents, 
sanatorium or hospital care and opportunity for family reunions at intervals 
during mstitutional residence. But most important of all is the promise of a job 
when the patient can again return to work and the assurance that medical sup>er- 
^dsion will be available to keep him well. 

To-day medical art and science do much in caring for the tuberculous patient 
while he is actually ill and in a hospital or sanatorium. Modern treatment en- 
ables many a patient to return home in good phj'^sical condition. However, 
not as much has been done to keep him in that condition while he continues to 
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earn his living and resumes his domestic responsibilities, hlost. frequently he 
retxims to a family which suffers from financial iusecurity through the loss of 
income caused by his long illness; there are httle or no provisions for a gradual 
preparation of the handicapped tuberculous “cured” patient in sheltered work- 
shops until he is on equal terms with his fellow workers. He is expected to com- 
pete in the labor market with men who are physically able to sustain the heavy 
eight-or-more hour working day. Competition, piece-work payments, together 
with anxiety and msecuritj’’, may lead to reactivation and continue to present a 
most vexing problem to the program of prevention and control of tuberculosis. 

The International Ladies Garment Workers’ Union has long reahzed that 
tuberculous workers need to have definite economic as w’^ell as medical help to 
fight this disease. It has also made certain from the very beginning of its pro- 
gram that the w'orker would be able to resume work in the industry after the 
disease was arrested. 

The Cloak Pressers’ Union established the first tuberculosis insurance fund in 
1913. The phenomenon of a labor group attempting to fight tuberculosis re- 
sulted from the dramatic demonstration of the need for this fight. A survey by 
the U. S. Public Health Ser\dce of 3,000 pressers in New York City demonstrated 
the high incidence of tuberculosis in the industry. It found that 3.11 per cent of 
tlie male workers and 0.9 per cent of the female workers were afifiicted wdth the 
disease. The publication of the results of this study in the U. S. Public Health 
Service Bulletin No. 71 also revealed the generally deplorable state of health of 
most of the surveyed group and their crying need for medical care. 

In addition, the Union realized that if the prevailing unsanitary working con- 
ditions which aggravated and spread the disease were unchanged, tuberculosis 
would remain a serious threat to the health of the workers. There followed the 
first program sponsored by both the Union and management to clean up the 
unhealthy sweatshop conditions prevailing in the garment trades. The Joint 
Board of Sanitary Control (the parent of the Union Health Center) had been 
founded in 1910 to supervise this unique industrial health program. 

In spite of the fact that the Union w’^as confronted with its own economic 
problems, this labor organization made a modest start at developing a tubercu- 
losis and health program. During the foliownng years other crafts of the Ladies 
Garment Workers’ Union follo'wed the example of the pressers by developing 
tuberculosis insurance and eventually sick benefit insurance programs. Al- 
though 22 of the 30 New York City local unions have now’ adopted different pro- 
grams of their own choosing, basically the plans are very similar, varying only in 
detail. 

At the very beginning the premium charged to the workers in the form of a 
tuberculosis tax was $1 or $2 per member a year. Where tuberculosis and sick- 
ness insurance benefits were merged, the premium rate, as a rule, w’as $4.20 a 
year. The original benefits covered were sanatorium care for the tuberculous or 
cash pajments of $150 to $350; cash indemnities during other disabling illnesses 
of $7 a week for ten weeks; two free e.xaminations a 3’ear at the Union Health 
Center, which was founded in 191G to furnish ambulatoi^^ medical servdce. 



514 


LEO PRICE 


Physical examinations were offered as a preventive measure to appraise the health 
of the worker and discover diseases at an earl}’’ stage before they became severe 
and incapacitating. All new members who joined local unions with health 
plans had to undergo a physical examination before participating in the benefits 
provided by the health funds. 

All locals contributed substantial sums annually to three different sanatoria 
so that tuberculous workers would be assured of admission. 

In this program was also included the supendsion of tuberculous workers after 
the disease was arrested, when they were permitted to return to work subject to 
periodic medical examination. 

Twent}’* years ago at the 21st annual meeting of the National Tuberculosis 
Association in 1925, Dr. George M. Price, the founder and then Director of the 
Union Health Center, gave a r^sumd of the accomplishments of the Union’s 
fight against tuberculosis in which he stated: 

“During the last twelve years, more than 36,000 candidates for memberalup in the 
union were examined in New York City alone and of these 40 peisons with active pulmon- 
ary tuberculosis and positive sputum were rejected. A great many of those who were 
suffering from tuberculosis in a milder, inactive form, have had their admission to the 
union postponed until their disease was stabilized. 

“In addition to the examination of candidates, there were about 35,000 examinations 
made of union members during the last ten years. Five hundred members have been 
found suffering from active pulmonary tuberculosis and have been taken out of the shops, 
tuberculosis benefit paid to them, either in cash or in the form of payment of their board 
and lodging at a sanatorium or boarding house in Liberty, N. Y., or some other place, by 
the union, for a period often up to twent}'-fivc weeks. During the time that the members 
were in sanatoria or boarding houses, they were under medical supervision and were not 
jrermittod to work before their disease was arrested. 

“One local, that of the Prcssers, with 5,000 members, took care of 129 ra.res of active 
pulmonary tuberculosis witlrin the last ten years.” 

This description of the carl}' fight by the Ladies Garment Workers’ Union 
against tuberculosis may be referred to as the first period, iniile the case- 
findings methods were good for the time, they were not comparable wth present 
day procedures. The general physical examination of now members who joined 
those unions which had a benefit program may have been effective in the carh' 
years when older workers applied for membership. However, X-ra}' and labora- 
tory diagnostic procedures were not utilized because such routinc.s w'civ: too 
costly. The periodic health examinations of union members formed a .source of 
ca-se-finding among tlrose who had definite complaints or took advantage of the 
medical sctwicc offered. 

The second period bcg.an in 1934, following the National Recovery Act when 
there w.a-s great growth in the economic strength of unions. The ph}'sical c.vnmi- 
natioa of new members continued but onlv rare cases of tuberculosis could be 
discovereti in the younger ago workers who now cnfcrerl the indii.stry. Tlrcro 
w.a5, however, a new case-finding method dcx’elopcd when some of the financially 
stronger union gnuips were able to permit careful pbysic.al review, including the 
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use of X-ray and laboratory procedures, of all claimants for sickness indemnities 
who had upper respiratory conditions. With these additional methods of case- 
finding, many more cases of tuberculosis were uncovered. 

In the ten years from 1935 to 1944, 481 cases of active pulmonary- tuberculosis 
were discovered, of which 287 cases were awarded tuberculosis benefits by the 
Union Health Center on behalf of the local unions. The distribution of benefits 
may be seen in table 1. 

Other cases of tuberculosis probably existed among I.L.G.W.U. members who 
were in locals which at that time had no provision for tuberculosis benefits; 
and unfortunately the data are not entirely complete for the cases recorded. 
Nevertheless the data accumulated during this period reveals much of interest. 

TABLE 1 


Yearly study of cases of active pulmonary tuberculosis 
A^ational Tuberculosis Association Classification 


YEAR or DIAGNOSIS 
OF DISEASE 

TOTAL CASES 
FOUND 

CASES AWARDED 
BENEFIT 

minimal 

MODERATELY 

ADVANCED 

FAR ADVANCED 

Total 

451 

287 

77 

132 

78 

193G 

49 

36 

9 

21 

6 

1937 

58 

38 

5 

17 

16 

1938 

53 

30 

6 

19 

5 

1939 

102 

48 

11 

26 

11 


54 

40 

21 

11 

8 

1941 

51 

41 

10 

15 

16 

1942 

33 

28 

11 

11 

6 

1943 

28 

11 

3 

5 

3 

1944 

23 

15 

1 

7 

7 


The number of cases of active tuberculosis discovered was dependent upon: 

1: The number of health programs in operation. 

S: The methods of case-finding applied. 

S: The working actmty and economic conditions of the industry. 

4: The opportunity to X-ray Sick Benefit Claimants. 

5: The opportunity to improve the quality of medical examinations. 

The third period began in 1939 when Dr. Herbert R. Edwards of the Bureau 
ofjTuberculosis of the New York City Department of Health inaugurated plans 
for mass chest X-ray examinations of industrial groups. An X-ray suiv-ey of 
23,974 membei-s of the International Ladies Garment Workers’ Union was made 
by the New York City Department of Health and the United States Works 
Progress Administration. A synopsis of the number of X-ray examinations done 
and the findings reported may be obseia^ed in table 2, 

A word may be given concerning the composition of the different local groups 
examined. The dressmakers, which include Locals 10, 22, 60 and 89, are mostly 
older workers. Locals 22 and 89 are composed primarily of women members. 
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■uith about 85 per cent of tbe former and 95 per cent of the latter being women. 
Locals 10 and 60 are primarily men, very few NS’omen being present in either 
group. 

The age distribution in tliese four groups of dressmakers during 1939 was: 
20 per cent below the age of 30; 26 per cent in the tliird decade of life; about 35 
per cent over 40; and 17 per cent 50 years or over. More than 80 per cent were 
foreign born. 

Among negligee workers, Local 62, a younger age distribution prevailed, mth 
60 per cent under 30 years of age and 24 per cent in the third decade of life. 

TABLE 2 


Analysis of 1939 tuberculosis survey 


UKA^S 

TARTICIPATING 

NUMBER or 
llEUBERS 

cxauinep 

1 

PEB CENT 
UEUBEB- 
sntp 

EXAMINED 

CtlNlCAlXV SlGNtriCANT 
CASES STODtED 

ACTIVE 

TTJDEBCULOSIS 


Number 

Pet cent 

Kumbei 

Per cent 

Nvunbti 

Per cent 

Total 

23,974 

1 

106* 

.44 

57 

.24 

430 

1.79 

62 

6,437 

64.6 

29 

.45 

■■ 

.25 

ss 

1.37 

91 

5,660 

64.0 


.35 

■■ 

.19 

65 

1.14 

22 

5,440 

20.6 

29 

.53 

16 

.29 


2.57 

155 

2,546 

74.0 

12 ' 

.48 


.31 

40 

1.57 

S9 

1,698 

5.0 

4 

.24 


.06 

25 

1.47 

10 ’ 

521 

7.2 





11 

2.11 

117 

512 

5.5 

3 

.59 


.20 

24 

4.69 

60 

399 

11.4 

2 

.50 

! 1 

.25 

13 

3.26 

32 

262 

8.7 

1 

.38 


.38 

5 

1.91 

40 

162 

9.0 

2 

1.23 

■1 

1 .62 

4 

2.47 

132 

98 

5.6 

1 3 

1 3.08 


1.02 

1 

1.02 

Otherst 

249 






6 

2.41 

No Local 



1 

i 

H 


8 



* 49 of this group were considered as inactive cases by tbe Union Health Center and 
have been working under medical supervision, 
t Includes Locals 9, 23, 35, 64, 66 and 142. 


About 40 per cent were foreign bom, with very few native born of native parents. 
Ninety-nine per cent of the membership were women. 

The major age distribution of the Knitgoods Workere, Local 155, is in the 
younger brackets with 40 per cent under 30 years old, 28 per cent in the third 
decade of life and 14 per cent in the fourth decade. Sixty-one per cent were 
women and 39 per cent men. 

Local 91, the Childrens' Dress Workers, consist of a 93 per cent women member- 
ship. Those under 30 numbered 39 per cent; 16 per cent were in the third decade 
and 22 per cent in the fourth decade of hfe. The largest group (60 per cent) 
were native bom of foreign bom or mixed parentage; 40 per cent were foreign 
bom. 
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The 1939 survey reported 106 members as having clinically significant findings 
deserving further medical supervision to determine the possible need of sana- 
torium care. Table 2, column 3, records the percentage of the membership that 
were X-raj^ed. The Health Center made complete medical investigation and 
found that 57 of these 106 members had active pulmonaiy tuberculos^. They 
were not permitted to continue to work in the industiy, but were provided with 
tuberculosis benefits, hospital or sanatorium care. After the disease was stabi- 
lized, upon application they were given an opportunity to return to work in the 
industt^’- under medical supen'-ision. 

All other cases suspicious of pulmonaiy tuberculosis were further studied and 
clasafied as inactive. 

Table 3 reflects the' interest displayed by the different union groups in investi- 
gating the presence of tuberculosis since the 1939 survey. 

The great advance in case-finding through the survey metliod stems from the 

TABLE 3 


Chesl X-ray studies of garment workers in New York City 


LOCAL 

DATE SURVEY 

WORKERS X-RAYED 

TUBERCULOSIS CLASSIEICATIOH 

Inactive 

Active 

Status 

Number 

Number 

Per cent 

Number 

Per cent 

155 

June, 1945 

Members 

4,294 

76 

1.77 

— 


155 

Oct., 1945 

New Members 

40S 

5 

1.23 



165 

Feb., 1946 

New members 

600 

4 

0.67 

■■ 

0.16 

40 

Feb., 1946 

1 

Members ' 

2,069 

62 

3.00 ' 

1 

0.05 

*40 

Apr., 1946 

New members 

560 





142 

May, 1946 

New members 

516 

14 

2.71 

0 



* Final figures not completed. 


opportunity to screen large groups of workers to discover cases with miniTnnl 
lesions, hitherto rarely uncovered by former case-findingmethods. Recognition 
of the presence of the disease before the patient presents clinical symptoms in- 
sures an earlier and more certain cure, a minimum loss of time from work and 
a protection to others. X-ray suveys, in conjunction with a program of careful 
physical examinations and the supervision of admission, may lead to the elimina- 
tion of tuberculosis in the industrial groups thus controlled, provided the full 
cooperation of the workers and financial provisions are made freely available. 

The present era maj’’ be said to have begun in 1942 wdien the union contracts 
first contained a clause whereby the manufacturers agreed to pay a tax of 1.5 
per cent of the payroll for medical service to employees. This innovation pro- 
rides funds for a more thorough and complete tuberculosis program. 

Hov'ever, in 1943 and 1944, during the period of the greatest war-production 
actmty in the industiy, when earnings reached their highest point in histoiy, 
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workers were unwilling to miss the high earnings and continuous work. There- 
fore they refused to take time off to guard their health and the number of tubercu- 
losis cases discovered dropped sharply to reach the lowest level in the ten-year 
period, a level that is merely apparent but not real. 

In a selected group of 287 cases studied from 1935 to 1944, 35 per cent of the 
tuberculosis cases were men and 65 per cent were women, as shown in table 4. 
During the period covered, probably 80 per cent of the workers in the garment 
industry were women, principally under 30 3fears of age, many of whom do not 
remain in the industry’’ for a long continuous period. The men, however, are 
mostly over 40 years of age and remain in the industry throughout their working 
life. 


TABLE 4 


Age and sex of 287 tuherculosis patients 



TOTAt 

UNDEE 20 j 

20-29 

30-39 

40-49 

50-59 

1 

60 PLns 

ITNKKOWK 

Total 

287 

j 

11 

1 

,134 

40 

48 

40 

1 

10 

4 

Males 

101 


14 

10 

28 

38 

10 

1 

Females 

186 

11 

120 

30 

20 

2 


3 


TABLE 5 


Marital status of 287 tuherculosis patients 


• 

TOTAL 

SINGLE 

j 

UA&IOED 

1 

WIDOWED, 
DIVORCED OR 
SEPARATED 

UNKNOWN 

Total 

287 

102 

162 

13 

10 

Males 

101 

12 

79 

6 

4 

Females 

186 

90 

83 

7 

6 


Workers under 30 years of age, both male and female, comprise 51 per cent of 
the cases of active pulmonary tuberculosis discovered, with an additional 14 per 
cent of the cases discovered being in the third decade of life. This means that 
65 per cent of the workers found to have tuberculosis were under 40 years of age. 

Among the men afilicted with tuberculosis, 75 per cent were more than 40 
years old. At that age men usually have famihes to support and children to 
educate, while they have lost the strength of youth to overcome the hardship of 
disease and worry. 

Among the women, 70 per cent were under 30 years of age and another 16 
per cent were in the 30 to 40 age group — 86 per cent of the women with tubercu- 
losis were less then 40 years old. 

The marital status of the group studied (table 5) shows 35 per cent of the tuber- 
culosis patients were single and 65 per cent were married. Among the men 
only 13 per cent were unmarried, although 50 per cent of the women were un- 
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married. The prevalence of active tuberculosis among the younger women, 
many of whom are married and in the child-bearing age, presents a special problem 
of workers’ tuberculosis control. This is especially true among the women who 
work in the industry’- and also carry the burden of caring for the home. More 
vigorous and thorough tuberculosis control is needed, not only for the workers 
alone but also their family contacts. 

Table 6 hsts the National Tuberculosis Association’s classification by the sex 
of the patients. 

Only about one-quarter of all cases of tuberculosis were classified as minimal, 
that is, 19 per cent of the men and 31 per cent of the women workers. Present- 
day methods of diagnosis can discover minimal pulmonary tuberculosis; findings 
of this sort dramatically point-up the need for a vigorous control campaign to 
reverse the proportion found. 

In spite of thirt}’- years of tuberculosis control in the garment industry, it seems 
the problem of discovery of minimal disease is still unsolved. However, the ex- 
perience demonstrates that successful attack upon the problem depends upon the 


TABLE 6 

Tuberculosis classification by sex 



TOTAL 

CLASSiriCATIOM OP PUUCONAaY TUBERCULOSIS 

Minimal 

Moderately 

advanced 

^ Far advanced 

Total 

1 287 

77 

132 

78 

Msiles 


19 

48 

34 

Females 

■^1 

58 

84 

44 


adoption of a definite policy and the allocation of adequate funds. Labor caimot 
afford to eliminate workers who show evidence of arrested tuberculosis. How- 
ever, Labor should register all such cases and keep them under medical supervision 
so that they do not break down and become a menace to themselves, their fami- 
lies, their labor organization and the conununity. If such arrested cases do 
break down, the workers should receive the essential care as soon as possible, so 
that they can be more easily rehabilitated. 

Moderately advanced tuberculosis was found in approximately half the cases 
classified, and occurred in practically the same proportion in the men as in the 
women workers. Far advanced tuberculosis occurred in 34 per cent of the men 
and 24 per cent of the women. In both men and women, moderately advanced 
and far advanced tuberculosis predominated, with about 80 per cent of the men in 
these classifications and approximately 70 per cent of the women. 

The age groupings of the men with tuberculosis show that fewer men in each 
age group were classified as minimal tuberculosis. In the women the smallest 
percentage in each age group were far advanced cases. 

Of all cases of tuberculosis, men over 40 comprised 79 per cent of the minimal 
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cases, 71 per cent of the moderately advanced cases and 79 per cent of the far 
advanced cases. 

Of the 5S minimal cases of tuberculosis in women, SS per cent were in women 
under 40; of the 84 cases of moderately advanced tuberculosis in women, 89 
per cent were in women under 30; and of the 44 cases of far advanced tuberculosis 
in women, 82 per cent were in women under 40. 

The record of the status and disposition of cases at the time of diagnosis and 
the awarding of tuberculosis benefits is of interest because it reflects the t 5 ’pe of 
care selected or made available to workers under the health programs of the past. 

In table 7 the term hospital applies to institutions that admit patients for any 
disease. It also includes the tuberculosis hospitals of the Metropolitan area, 
such as Seaview, Seton, Triboro and so forth. Sanatoria are considered in- 
stitutions devoted exclusively to tuberculosis. 

Of the 287 patients with active pulmonary tuberculosis, 45 per cent entered 
sanatoria, 8 per cent entered hospitals and 47 per cent chose to be supervised 

TABLE 7 


Patients admitted to tuberculosis hospitals or sanatoria, by tuberculosis classification 


mssrncATiON 

TOTAI, 

TOTAt. 

C\SCS 

IN 

SANA- 

TORIA 

CASES INI 

ATFIM- ; 
ATED 1 
SANA- : 
TORIA 

CITY 

AND 

STATE 

SANA- 

TORIA 

OTHER 

SANA- 

TORIA 

TOTAL , 
CASES 1 
IN 1 
HOS- 
PITALS , 

CITY 

HOS- 

PITALS 

OTHER 

HOS- 

PITALS 

NOT 

HOSPIT- 

ALIZED 

Total 

2S7 

129 

59 

44 

26 

23 

15 ^ 

8 

135 

Minimal 

1 

34 

9 

‘ 17 

S 

1 

1 


42 

Moderately advanced 

132 

60 

34 

15 

11 

9 

4 

5 

63 

Far advanced 

7S 

35 

16 

12 

7 

13 

10 

3 

30 


outside the hospital or sanatorium — in most cases by private phj'sicians and 
clinics. 

Of the 129 persons (45 per cent of all cases) who entered sanatoria, 59, or 21 
per cent, were admitted to one of the three affiliated sanatoria which receive sup- 
port from the unions; 15 per cent entered state or municipal sanatoria and 9 
per cent other sanatoria. . About one-quarter of these patients had minimal 
tuberculosis, one-half had moderately advanced tuberculosis and one-quarter 
far advanced tuberculosis. 

Of the 23 persons (or 8 per cent) hospitalized, about 63 per cent entered citj’' 
hospitals and 37 per cent were admitted to voluntary' hospitals. In the hos- 
pitals the proportion of patients ndth minimal, moderately advanced and far 
advanced tuberculosis occurred in the ratio of 4 per cent, 39 per cent and 5t 
per cent, while in those who were neither in the hospital nor a sanatorium, the 
proportion was 31, 47 and 22, respectivelJ^ 

WORKING CARD CASES 

_ "When an ILGIVU member with tuberculosis has recovered to the extent that his condi- 
don is classified as arrested, he may return to work in the industry under a “worldng card” 
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prh-ilege. This card is a work authorization issued by the Hcaltii Center for a specified 
period, at the end of wluch time the patient must he reexamined to make certain there 
had been no reactivation. As years went on a stigma became attached to these working 
card cases, because they were identified as tuberculous in the minds of uninfonned co- 
workers. Therefore it seemed a wise policy to modify the stringency of the check-ups 
after supeiansion for three years, when complete laboratory and X-ray investigation 
p^o^■ed the condition to be completely arrested and stabilized. The former tuberculous 
worker could then bo adnnttcd as an active member of the union v.-ith full privileges. 

A total of 161 patients with chronic or arrested tuberculosis have worked under 
the supeiansion of the Union Health Center during the past few j’^ears. This 
group included workers who had received tuberculosis benefits and had been re- 
habilitated and returned to the industrj’. It also included patients of the clinic 
in whom findings suspicious of active tuberculosis were discovered and newly 
admitted members to the industrj” who required supernsion to prevent a possible 
breakdovTi or to ascertain stability of a lesion. Fifty-one per cent of those 
superadsed were men and 49 per cent were women. Twenty-seven per cent of 
those supervised are still reporting for periodic check-ups; 40 per cent have been 
discharged from supervision of the Center; 33 per cent have left the industry of 
their own accord. Of the 161 cases under supervision, 65, or 40 per cent, were 
super%dsed longer than three years. 

The number of “workmg cards” issued to indmdual members has varied. 
It depends upon how long the patient remains in the industry, how long he has 
spent in a sanatorium before discharge, the frequency of reexamination as de-. 
termined by the supervising physician and other factors. One member received 
twent}’’ working cards before he was discharged from medical super\dsion. 

Surveys conducted by local groups have a marked effect on the number of tu- 
berculosis cases supeiwised yearly. Immediatelj'^ after a sun'ey the supervision 
load sharply increases. 

TDiIE LOST BY WORKING CARD MEMBERS 

A study was made of 73 working card cases to ascertain the amount of time 
lost from work by the group. It was found that 33 per cent lost only six months 
or less from work before they were well enough to return; 18 per cent lost from 
six months to one year; 14 per cent lost from one to one and one-half j’-ears; 6 per 
cent lost from one and one-half to two years. 

Further study is indicated to determine how much time in rehabilitation and 
family adjustment is needed before workers can return to the industry and how 
much additional working time is lost through these procedures. 

jDEATHS FROM TUBERCULOSIS 

The deaths from tuberculosis which occurred among garment workers from 
1938 to 1945 have been analyzed. Most of the people in this group were knonm 
to have tuberculosis, but some died from tuberculosis without having previously 
been registered as tuberculosis cases. 

Of this group, 46 per cent wereiwomen and 54 per cent were men; 75 per cent 
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of tlie women who died from tuberculosis were under 40 years of age; 86 per cent 
of the men were over 40 years old. This coincides with the incidence of tubercu- 
losis found among garment workers in tlie different age groups. 

TABLE S 


Deaths from tuberculosis by age and sex 
1938-1915 


SEX 1 

TOTAL 

20-29 

30-39 

40-49 

50-59 

60 AKd 
OVER 

UNKNOWN 

Total 

67 

14 

13 

5 

26 

B 

2 

Male 

36 

2 

3 

3 

21 



Female 

31 

1 

1 

2 

5 

B 

2 


BETTER CONTROL 

Mass X-ray surveys to discover and treat early tuberculosis may have a def- 
inite influence upon the age of death of tlie tuberculous patient. The accept- 
ance of the importance of X-ray survey's by Labor may result in the acceptance 
by every local union of a thorough and complete program for the control and 
eventual eradication of tuberculosis from the industrj’’. 

The general physical examination of candidates for membership before they 
are eligible for benefits from the health fund is gradually being discontinued in 
most local unions which have acquired pasroll tax levies for health. In place of 
this examination, some groups have adopted regulations requiring a chest X-ray 
examination, urinalysis, a hemoglobin and Wassermann test as preliminary to 
union membership. The entire membership of such groups is now entitled to 
numerous health benefits, usually after collection of an employer tax on their 
income for a six-month period of employment. 

With additional funds now available, the Center has been able to use still 
another vigilant method of case-finding. Whenever a tuberculous worker with 
positive sputum is discovered at the Center, either as an applicant for admission 
to the union, as a patient or as a claimant for sickness insurance, the Center has 
had little difficulty in persuading the union to survey all other workers in that 
particular shop. A most unusual recent experience in a shop in the beltmakers’ 
union (Local 40, see table 3) stimulated that union to make a chest X-ray survey 
of its entire membership. 

A young Italian girl worker in a leather goods manufacturing plant died from 
unsuspected tuberculosis. In an effort to find the source case a thorough survey 
was conducted of the 42 workers in the shop in which she was employed. Four 
workers in this small group were discovered to have active pulmonary tuberculosis, 
one with a minimal lesion of questionable activity, one far advanced, bilateral 
with cavities on both sides and positive sputum, and 2 moderately advanced. 
Of the latter, one had a positive sputum although on X-ray examination the lesion 
appeared inactive. 
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There were also found 3 persons mth old fibro-calcific apical lesions, probably 
healed and inactive. One of the older workers who had a fibro-calcific apical 
lesion was first considered a suspicious case requiring careful investigation be- 
cause of the extensive nature of the lesion. Four consecutive sputa examinations 
were negative, but a gastric lavage yielded tubercle bacilli on culture. Since 
one gastric lavage was found to be positive, it may be assumed that the man threw 
off tubercle bacilli at intervals and constituted a probable source of infection. 
The diagram of the seating arrangement of the shop showed that the girl who 
had died had sat next to this man for one year. She had had no apparent 
contact with the other tuberculous workers in the shop. 

Finding 8 definite cases of pulmonary tuberculosis, 4 of which were active, 
in one shop, is unusual in our experience. However, if such unusual situations 
can be discovered through follow-up of cases of open and active tuberculosis, it is 
well for industry to accept the responsibility for such case-finding procedure. 

The most ideal tuberculosis control program ever developed among the garment 
workers Union was begun in June 1945 by the Knitting Industry Workers, and 
promises, if continued, to be the most effective method for controlling and 
eventually eliminating tuberculosis. 

Practically every one of the 4,294 knitgoods workers were X-rayed, in coopera- 
tion with the Brooklyn Tuberculosis and Health Association, using paper 
plates. After reading the plates, 135 persons, an unusually large number, were 
called in for further study because their roentgenograms showed in each the 
presence of a lesion that might be considered suspicious of tuberculosis. In this 
instance an exceedingly high standard of procedure was developed because the 
U. S. Pubhc Health Service became interested in utilizing this group as the basis 
for a research project. The purpose is to study, by frequent periodic X-ray 
examination, reactivation and changes in the character of the lesion that might 
occur during a five-year period. 

Each patient visited the Union Health Center twice for a complete work-up. 
On the first visit a thorough physical examination, sedimentation rate, hemo- 
globin, Wassermann test, urinalysis, chest X-ray celluloid film and first-dose 
tuberculin test were done. A sputum bottle was given for collecting a specimen 
and on the second visit the sputum specimen was examined and gastric lavage 
was done. 

The first phase of this survey resulted in the discovery of only one active case 
of tuberculosis. This member was hospitalized immediately and 76 members 
or 1.7 per cent of the total membership, were selected for study, over the five-year 
period. 

The continuous character of this method of control gave us an opportunity late 
in October to survey 408 additional workers who entered the industry since the 
first survey in June. From these new members, 26 cases were called in for 14'' x 
17" celluloid films. Of the 26, one had moderately advanced pulmonary tubercu- 
losis requiring hospitalization and 8 were considered to have X-ray findings that 
dese^ed further physical examination and diagnostic studies. Of these 8 4 
required periodic supervision to make sure their lesions were stabilized. ’ 
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In 1939 this same Knitgoods workers group first sun'cycd 2,540 workers, 42 
per coS of tta which tbno IS persons were found to have ohmoal^y 

dgnificant fintlmgs and S members were discovered to bo from 

Dulmonari^ tuberculosis requiring hospitalization or sanatorium care. . . 

It has been my experience irith tlie unions whose health programs I adimmste 
that the ovtent of labor participation in the fi^.t against 

by its economic strengtlv. men medical and economic aid to sick members 
available excellent cooperation with tuberculosis programs maj be assure . 

A long i-rgo tuberculosis program sponsored by industi,- can be accomplished 

Periodic surveys of industrial groups, at three-year intervals, at least. 

2. Sray examiniion every three to six months of all persons who enter the 
industia’’ since last complete X-ray suia'C}'. 

3. Provision of hospital or sanatorium care for a . 

4. Financial aid to the worker during disability and to the worker s pe 

5. tTabMrb^hc provision of an adequate mimbcr of sheltered work- 
shops, which would also take care of the custodial case. 

6. Job placement for the stabilized tuberculous ex-patient. 

7. Necessary medical supervision of questionable and mac n e c ^ 
culosis as long as the patient works in industr 5 % vithou cos o 

8. Medical aid for workers whom X-ray e.xamination reveals ha^nng other 

abnormality of the lungs, heart or chest. «• x +rs f.r.ntrnl 

The experience of the Union Health Center vith Labors efforts to cont 

tuberculosis emphasizes the necessity for education throug mass 
veys, through free physical examinations at a time and place accep a e 
wir-to arouse health oonsciousness. It has found that tte mom cmfallj 
tuberculosis is looked for, the more cases vail be discovered. I , 

material aid for the tuberculous workers— economic as well as m , . 

effective in overcoming the worker’s fear of having tlie disease sc 
himself. And we are convinced that the more funds are avai a e o .t 
program, the more certainty there is tliat the fullest cooperation vi 

. It is pretty well recognized by the workers m tliis ^ 

tuberculosis is discovered the easier it is to cure. They accep le _ ^eace 

knowledge that a person is not afflicted mth tuberculosis is impor Uprome 

of mind. Cooperation mth X-ray sunmys to eradicate ® edical 

possible because reassurance can be given that the vorkei va me x -i 
and economic support. Management in the industiy has ® ^ 
tion b}'- furnishing funds for the medical seivdces and indemnities 
the most important phases of this program. . 

The problem of the control and ultimate eradication of tu on a 

plex and costly that full cooperation from ever 3 ’’ section of t e co Tnn'?f- 

nation-wide scale is essential. The large industrial bulk o ^ ns 
participate more and more in this fight to eliminate tuberculosis. 
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STBIMABY 

Tuberculosis as a “proletarian” disease dccplj^ interests the average worker. 
But ho often shuns tuberculosis-finding programs because he knows the discovei^j^ 
of the disease in himself means the loss of a job, hospitalization, impoverished 
dependents and trouble in finding work after tlie disease is stabilized. 

One labor union has endeavored to supply medical and economic aid for its 
own members who are afflicted with the disease. The Intel-national Ladies 
Garment Workers Union (which now numbers 165,000 members in New York 
City) first established a tuberculosis insurance program in 1913. 

During the first tu'elve years of the program, 35,000 union members were 
examined and 500 were found to be tuberculous; 36,000 candidates for union 
membership undem-ent examination and 40 persons uith active tuberculosis were 
rejected. After tlie National Rccoveiy Act in 1934, when the unions gained 
financial- strength, laboratory and X-ray procedures could be utilized in tubercu- 
losis-finding campaigns. In 1939 an X-ra}-^ survey of almost 24,000 garment 
workers was made and 57 persons (0.23 per cent) were found with active pulmo- 
narj' tuberculosis. 

Collective bargaining made it possible for the entire industi^’- to undertake 
tuberculosis control. In 1942 union contracts first contained a clause requiring 
the employers to pay a tax on the payroll for health aids to employees. With 
these funds, improved medical seiadce for garment workers became possible. 

A long-range tuberculosis control program sponsored by industry should con- 
sist of periodic X-raj’’ examinations, sanatorium care and financial aid for tuber- 
culosis patients, rehabilitation in sheltered workshops and medical supervision 
of workers who have ever had tuberculosis. Members of the ILGYTJ cooperate 
with X-ray surveys to eradicate tuberculosis, because assurance can be given that 
the \dctims of this disease will receive medical and economic support. 

SUMARIO 

La tuberculosis como enfermedad del “proletariado” interesa profundamente 
a la mayoria de los obreros, poro a menudo 6stos evaden las obras de hallazgo de 
casos por saber que el descubiimiento de la enfermedad en una persona trae 
consign la p&-dida de empleo, hospitalizacion, empobrecimiento de la familia, y 
dificultad para encontrar trabajo despues que se estabiliza el mal. 

Una union obrera se ha esforzado por facilitar ayuda mddica y economica a 
los socios afectados por la enfermedad. La Uni6n Internacional de Trabajadores 
en Ropa de Mujer (que cuenta hoy dia con unos 165,000 socios en la ciudad de 
Nueva York) inicid en 1913 ima obra de seguro antituberculoso. 

Durante los primeros doce anos, de 35,000 socios examinados, resultaron 
tuberculosos 500; tambidn se examind a 36,000 candidates para entrada, recha- 
zdndose a 40 que tenian tuberculosis activa. Despuds de promulgada la Ley de 
Recuperacidn Nacional de 1934, que did nuevo vigor condmico a las uniones 
obreras, pudieron utilizarse tdcnicas de laboratorio y de rayos X, en la campana 
de descubiimiento de casos. En 1939 se hizo una encuesta radiogrdfica de casi 
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24,000 trabajadores on ropa, y cn 57 (0.23%) se encontrd tuberculosis pubxvonar 
activa. 

La organizacidn colectiva ha capacitado a toda la industria para emprender la 
lucha antituberculosa. En 1942, los contratos de la unidn contmderon por 
primera vez, una clausula que obligaba a los patronos a satisfacer un.impuesto 
sobre el total de salaries, destinado a raantener la salud de los empicados, y con 
esos fondos fu<S posible mejorar el sendcio mddico prestado a los trabajadores.' 

Una obra de lucha antituberculosa de largo plazo, patrocinada por la industria, 
debe consistir en examenes radiogrdficos periddicos, asistencia sanatorial y ajmda 
econdmica a los tuberculosos, rehabilitacidn en talleres protegidos, y \’igilancia 
mddica de todo obrero que haya tenido alguna vez tuberculosis. Los miembros 
de la unidn cooperan en las encuestas radiogrdficas para erradicar la tuberculosis 
por poddrseles dar la seguridad de que las vlctimas del mal recibirdn apoyo mddico 
y econdmico. 



MASS MINIATURE RADIOGRAPHY 
A Survey in the United States Army Air Forces 
EDGAR WAYBURNi 

From April to September, 1945 a mass X-ray survey of the chest was con- 
ducted on over 77,000 persons in the U. S. Army Air Forces in England by means 
of two mobile X-ray trailer units.^ Thirty-five mm, photofluorographic units^ 
were permanently installed in the central portion of Fruehauf semi-trailers, thirty 
feet long and eight feet wide, being arranged in series along one side. The rear 
seven feet of the trailer was separated by a lead partition for a dark room. This 
chamber was separated from the X-ray room by a lead wall. Electric power was 
generated by means of a large gasoline-driven power unit. In one mobile unit 
this was 35 KVA and located in the fore part of the trader; in the other, 62.5 
KVA and mounted on the pontoon of the cab which hauled the trailer. The 
mobile units were equipped to take both miniature and full-size X-ray films of 
the chest and to process both types. Interpretations were made in a central 
office where the films and records were kept. The miniature films were viewed 
by projection to a size of five inches square against a white paper screen. 

A full account of the equipment, technical and administrative methods em- 
ployed in the survey has been given in a special report to the Air Sin*geon (1). 

RESULTS^ 

A total of 77,480 persons had miniature X-ray films of the chest made. Four 
hundred and sixty -six, or 0.6 per cent, of these were British civilians, American 
Red Cross workers and Royal Air Force personnel who worked intimately with 
the U. S. Air Forces, leaving a total of 77,016 military personnel. Confirmatory 
14 by 17 inch chest films were made on 2.5 per cent of the persons examined. 
The diagnostic classification is shown in table 1. 

Type of population: The information on the type of population in this survey 
has been obtained by punch card analysis of the total diagnoses of abnormalities 
and by selection of every tenth card among the normals (or diagnosis no. 1). 

Of the persons examined, 99.2 per cent were male and the same percentage 
were members of the white race; 14.4 per cent were fliers and 85.6 per cent were 
non-flying personnel. 

The age groups are shown in table 2. It may be noted that 73 per cent of the 

» Major, M.C., United States Army. Present address: Medico-Dental Building, 490 
Post Street, San Francisco, California. 

“ Dr. Peter Kerley and Miss Kathleen Clark gave invaluable assistance in this work. 

’ The equipment for one unit was manufactured by Messrs. Kodak Ltd., and for the other 
by Messrs. Watson & Sons (Electro-Medical) Ltd. 

* pie statistical tests of significance used were the standard error of the difference of pro- 
portions and the chi square test. Differences of more than twice the standard error or a 
probability of less than five in one hundred were considered significant Professor Rrsri 
ford Hill kindly checked the calculations. mssor esrau- 
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normals fall into the age group 21 to 30. Inasmuch as the normals dominate 
the survey, this can be taken as the general age distribution. 

Pulmonary tuberculosis: As is shown in table 1, there were discovered 5 cases 
(0.006 per cent) of active pulmonary tuberculosis, primary type, and 65 (0.08 per 
cent) of active pulmonary tuberculosis, reinfection tj’^pe, as well as 204 persons 
(0.26 per cent) with inactive reinfection type tuberculosis. The persons with 
reinfection type tuberculosis were compared with the normals and with those 
with all types of abnormalities (see below) . In addition, lesions of lealed primarj’’ 
infections were noted in the lung parenchyma of 4.38 per cent and calcified hilar 
l5Tnph nodes in 3.97 per cent. 

The rather large number of persons with more than one diagnosis is due to the 
fact that a healed primary complex with large calcified lymph nodes in the hilar 
regions may be recorded twice. Interest in this was roused because calcified 
hilar lymph nodes above a certain number and size were a cause of exemption 
from militaiy service in the XJ. S. Army (2). However, their appearance is still 
widespread in this smrvey. Extensive hilar calcification seemed to have no rela- 
tionship to the incidence of active reinfection type tuberculosis as judged from 
the small percentage of cases in which the two conditions coincided. 

Among the cases diagnosed active reinfection type pulmonary tuberculosis 4 
were far advanced, 10 moderately advanced and 51 minimal in extent of the 
lesions. In only 2 cases were tubercle bacilli demonstrated during the time of 
observation in hospitals in England, but more may well have been discovered on 
complete study after return to the United States since these patients were trans- 
ferred as quickly as possible. The location of focal lesions among inactive and 
active reinfection type pulmonary tuberculosis is shown in table 3. The most 
interesting observations are the greater frequency ■with which bilateral disease is 
apparent in active as compared to inactive infection, and the rather high preva- 
lence of healed disseminated lesions. 

» 

F actors Influencing the Incidence of Pulmonary Tuberculosis 

Analyses of different factors have been made to determine whether or not 
they have any mfluence on the incidence of pulmonary tuberculosis in this group 
of examinees. 

Age: The ages of the persons examined divided into five-year periods are 
shown in table 2 and portrayed graphically in graph 1. It is seen that the per- 
centage of cases in the sample of normals and in the total number of pathological 
cases coincide in all age groups; on the other hand the curve of pulmonary tuber- 
culosis begins to rise in an older age group. In the 31 to 35 and 36 to 40-ycar 
groups the percentage of cases of inactive pulmonarj’’ tuberculosis is significantly 
higher than the proportion of this age group to the total population among the 
normals. In the age group 36 to 40 the percentage of cases of active tuberculosis 
is three times as high as the percentage of this age group among normals. Analy- 
sis of the figures by the chi square test suggests that the differences are statis- 
tically sigmficant. The increase in the prevalence of active disease in the older 
sge groups is contrary to the formerly accepted view but lias been observed 
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TABLE 1 


Diagnosis code list with number of times various chest conditions were encountered in 
United States Army Air Force personnel in England 


DIAGhOSIS 

INODENCE 

PERCENTAGE OF 
TOTAL EXAMINEES 

1 Normal chest 

69,666 

90.46 

2 Bone, congenital abnormality 

676 

0.87 

3 Bone, acquired lesion 

596 

0.77 

4 Cardiovascular lesions, congenital 

17 

0.02 

a. Dextrocardia 9 


(0.01) 

5 Cardiovascular lesions, acquired 

9 

0.01 

6 Diaphragm, abnormality 

13 

0.01 

7 Pleura, scarring (including fibrosis) 

811 

1.05 

8 Pleura, eSusion 

7 

0.009 

9 Lymph nodes, calcified 

3,062 

3.97 

10 Lymph nodes, noncalcified (enlarged) 

2 

0.002 

11 Mediastinum, enlargement 

8 

0.01 

12 Neoplasm 

2 

0.002 

13 Lung, congenital abnormality 

51 

0.06 

14 Pneumothorax 

2 

0.002 

15 Pneumonia, nontuberculous 

49 

0.06 

16 Bronchiectasis 

1 

0.001 

17 Lung abscess 



18 Emphysema 

4 

0.005 

19 Atelectasis 

1 

0.001 

20 Pneumonoconiosis 

6 

0.007 

21 Pulmonary tuberculosis, primary, active 

5 

0.006 

22 Pulmonary tuberculosis, primary, inactive 

3,376 

4.38 

23 Pulmonary tuberculosis, reinfection, active 

65 

0.08 

24 Pulmonary tuberculosis, reinfection, inactive... 

204 

0.26 

25 Diagnosis undetermined, location 



26 Miniature film missing 



27 Miniature film technically faulty 

5 

0.006 

28 Large film missing 



29 Clinical examination missing 



30 Foreign body 

40 

0.05 

31 Other 

28 

0.03 

a. Sarcoidosis 7 


(0.009) 

b. Gynecomastia 5 


(0.006) 

c. Solitary pulmonary tumor 6 


(0.006) 

Total pathological diagnoses 

8,994 


Total number of persons in whom abnomalitics 



were found 

7,350 

9.54 

Total 

77,016 

100.00 


The percentages of sub-diagnoses, which are in parentheses, are also included in the 
corresponding major diagnoses. 


recently in similar tj^es of surve 3 ^s in both the British Isles (3, 4, 5) and the 
United States (0). ^ / ‘‘“n toe 
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Change of weight: Table 4 and graph 2 show the curve of the change of weight 
of persons with pulmonary tuberculosis as compared with that of normals since 
entry into militaiy service. It is seen that the curv’^e for normals and the curve 
for inactive tuberculosis are similar. Most soldiers gained moderately in militaiy 

TABLE 2 


Distribution of persons examined with normal and pathological chest findings, according to 

age, divided in five-year groups 


ACE ’CEOtrPS 

KOEUAL 

AIX PATBOtOCXCAle 

1 rtNDINGS 

1 

INACTIVE PULMONARY j 
TUBERCULOSIS 

ACTIVE PULMONARY 
TUBERCULOSIS 

Number 

Per cent 

Number 

Per cent 

1 

Number 

Per cent 

Number 

Per cent 

20 and under 

461 

6.63 

422 

5.74 

2 

0.98 


0.00 

21-25 

3,252 

46.79 

3,043 

41.40 

69 

33.82 


30.76 

26-30 

1,840 

26.47 

1,973 

26.84 

48 

23.52 


30.76 

31-35 

905 

13.02 

1,166 

15.86 

40 

19.60 


13.84 

36^0 

441 

6.34 

650 

8.84 

35 

17.15 


23.07 

41-45 

34 

0.48 

65 

0.88 

7 

3.43 


1.53 

46-50 

11 

0.15 

26 

0.35 

3 

1.47 

1 0 

0.00 

51 and up 

5 


5 

0.06 

0 

0.00 

0 

0.00 

Total 

6,949 

100.00 

7,350 

100.00 

204 

100.00 

65 

100.00 


so, 


)40 


o 


< 

530 . 
z 

^eo 


o 10 


L 




„ legend 

□ NORMAL 

□ INACTIVE 

pulmonary tuberculosis 


g ACTjVE 


PUlMOtWY TUBERCUIOS/S 



-ik. 


JSL 


0-20 ‘21-^ *26-30' 31-35 ‘3MO'4l-45'‘«r-50‘5I-UP 
AGE 


Graph 1. Comparison of normal and tuberculous persons examined, according to age, 
arranged In five-year groups. 


service with the peak of change being reached among those who gained 6 to 10 
pounds. On the other hand a much smaller percentage of persons with active 
pulmonai^' tuberculosis gained much or at all and a rather high percentage 
showed a moderate to considerable loss. Anal 3 'sls by the chi square test sug- 
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Graph 2. Comparison of weight change in normal persons examined and those with 
pulmonary tuberculosis. 


TABLE 3 


Location of lesions of pulmonary tuiereulosis, reinfection type 


lOCATIOK 

ACTIVE 

INACXIVE 

Bilateral 

10 

13 

Eight upper zone 

28 

74 

Right middle zone 

2 

3 

Right lower zone 

4 

5 

Left upper zone 

18 

67 

Left middle zone 

1 

3 

Left lower 

2 

3 

Disseminated 

0 

46 

Total 

65 

204 


TABLE 4 


Change in weight of normal persons examined and those with pulmonary tuberculosis 


TTEIGET 

KQRUAi; 

INAcnVZ PULltOKAEV 
TUBEECUIOSIS 

ACTIVE POLMOKASy 
TUBEECUIOSIS 

Number 

Per cent 

Number 

Per cent 


Percent 

Loss of 16 pounds or more 

185 

2.66 

15 

7.35 


6.15 

Loss of 6 to 15 pounds 

517 

7.42 

17 

8.33 

14 

21.53 

5 pounds gmn to 5 pounds loss. . 

2,156 

31.00 

65 

31.86 

22 

33.84 

Gain of 6 to 15 pounds 

2,373 

34.13 

64 

31.37 

16 

24.61 

Gain of 16 pounds or more 

1,718 

24.72 

43 

21.07 

9 

13.84 

Total 

6,949 

100.00 

204 

100.0 

65 

100.00 
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gests that this shift of the weight curve among asymptomatic persons with active 
pulmonary tubercul osis is statistically significant. 

Length of military service: The duration of military service in the population 

TABLE 5 


Number of mo nihs in military service of persons examined with normal and pathological chest 
findings, arranged in six months groups 


MONTHS 

NOHUAL 

ALL PATHOLOGICAL 

fzndikgs 

inac:ti\t: rumoNAHy 

XUBEECIJLOSIS 

ACTIVE PTJLitOHAEt 

tuberculosis 



Number 

Per cent 

Number 

Per cent 

Number 

Per cent 

Up to 12 

24 

0.34 

36 

0.4S9 

0 

0.00 

0 

0.00 

13-18 

154 

2.21 

163 

2.217 

3 

1.47 

0 

0.00 

19-24 

398 

5.73 

626 

8.517 

4 

1.96 

1 

1.53 

25-30 

1,378 

19.83 

1,505 

20.47 

40 

19.60 

7 

10.77 

31-36 

2,209 

31.78 

2,143 

29.15 

66 

32.35 

17 

26.15 

87-42 

1,690 

24.32 

1,688 

22.96 

47 

23.03 

23 

35.38 

43-48 

576 

8.29 

595 

8.09 

18 

8.82 

6 

9.23 

49-54 

254 

3.65 

297 

4.04 

10 

4.90 

5 

7.69 

55 up 

266 

3.85 

297 

4.04 

16 

7.84 

6 

9.23 

Total 

6,949 

100.00 

7,350 

100.00 

204 

100.00 

65 

100.00 



Graph 3. C!omparison of normal and tuberculous persons examined, according to 
length of military service. 

sutv’eyed is shown in table 5, and graphically portrayed in graph 3. The curve 
of the number of cases of active pulmonary tuberculosis in proportion to the 
total number of cases lags behind that of all other types of cases until the period 
of thirt 3 ''-seven to forty-two months service. At this time it reaches a peak as 

























MASS MINIATUHE IIADIOGRAPHY 


533 


conipared "with. tli6 tlurty-onG to thirty-six-inoiitli peiilc of nonuiils and total 
pathological cases. According to the chi square test the proportion of men with 
both active and inactive tuberculosis is significantly higher among men who 
have been in service for a period longer than the average. The cause of this may 
lie in one of several reasons. The first is that routine X-ray films of the chest of 
all the men entering the service were not made mandatory until thirty to thirty- 
six months before this survey, so that some of the persons involved were ad- 
mitted to the Army despite the fact that they were alfected with pulmonary 
tuberculous which might have been detected by routine chest X-ray fiihns. 
The second reason is that between tliirty to thirty-six months had elapsed since 
the last X-ray film, w'hereas men coming into the service more recently had a 
more recent check. The third is the possible influence of service overseas. 

Length of service in European Theater of Operations: The duration of military 
service in the European Theater, which for those examined means England, is 
shown in table 6 and. portrayed in graph 4. This curve is similar to that of the 
total duration of service. The percentage of the total number of cases of active 
pulmonary tuberculosis is relatively higher among men who have been overseas 
thirty-one to forty-two months, as is apparent from a comparison of the curves in 
graph 4. Inasmuch as the men who have been overseas for the longest period 
are in general men who have been in military service the longest, it is probable 
that the same factor is responsible for both. Analyses by the chi square test 
suggest that the differences between cases of active tuberculosis and normals 
are statistically significant, although those between inactive tuberculosis and 
normals are within the limit of chance. 

' Flying personnel: A common impression without statistical backing has been 

that flying is responsible for an increased occurrence of pulmonary tuberculosis. 
This is not borne out by the prevalence of pulmonary tuberculosis in the present 
series. Whereas flying personnel composed 14.4 per cent of the total personnel 
surveyed, the incidence of fliers among cases of inactive pulmonary tuberculosis 
was 6.9 per cent and among cases of active pulmonary tuberculosis 3.1 per cent 
(table 7, graph 5). 

It is of interest that most of the flying personnel had been overseas a much 
shorter length of time than the ground personnel and in general had been exam- 
ined more recently. In other words, the fact that tuberculosis occurred much 
less frequently among flying personnel was due to a more rigid preselection for 
this type of work. 

Previous history: An attempt was made to obtain information on certain 
miscellaneous items which were thought to be of interest in connection with the 
prevalence of pulmonary tuberculosis. The questions were asked before the 
men were examined but by comparatively untrained clerks so that the results 
are not necessarily accurate. They are recorded briefly because there was n 
pronounced difference in the results among the normals and the cases of tuber- 
culosis. A history of pulmonary disease at sometime in the past was obtained 
from 4.6 per cent of those with active tuberculosis and 11.8 per cent of those with 

1 mactive tuberculosis, whereas only 1.3 per cent of the normal persons gave such a 

i 

V 
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liistory. It is suggested that individuals udth inactive tuberculosis may be more 
aware of pulmonar 3 ' disease than most-others. Of the patients Avith active tuber- 
culosis, 12.3 per cent admitted to knoAvn contact A\-ith tuberculosis as compared 


T.-VBLE 6 


Number of months service in European theater of operations of persons examined with normal 
and pathological chest findings, arranged in six inonths groups 


MONTHS 

KOUIAI. 

ALL PATHOtOCICAt 
rtNDINGS 

iNACrnT.PtJLMONARV 

TUBERCUIOSIS 

ACri\X PULUONASV 
TUBERCULOSIS 

Number 

Ter cent 

Number 

Ter cent 

Number 

Per cent 

Number 

Per cent 

0-6 

852 

12.26 

90S 

12.35 

21 

10.29 

5 

7.69 

7-12 

582 

S.37 

615 

8.77 

10 

4.90 

3 

4.61 

13-18 

1,392 

20.03 

1,411 

19.19 

50 

24.50 

10 

15. 3S 

19-24 

2,314 

33.29 

2,358 

32.08 

68 

33.33 

24 

36.92 

26-30 

1,107 

15.93 

1,127 

15.33 

35 

17.15 

8 

12.30 

31-30 

SOI 

8.11 

756 

10.28 

19 

9.31 

12 

18.46 

37-42 

125 

1.79 

142 

1.93 

1 

0.49 

3' 

4.61 

43-48 

0 

0.00 

2 

0.02 

0 

0.00 

0 

0.00 

49 up 

13 

0.02 

1 
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Graph 4. Comparison of normal and tuberculous persons examined, according to number 
of months service in European Theater of Operations. 


Avith a similar history in 8.3 per cent of those with inacth'-e tuberculosis and 3.6 
per cent of the normals. 

History and X-ray in European Theater of Operations: There was no difference 
in!the niunber of times ill since coming to the European Theater of Operations 
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TABLE 7 


Incidence of pulmonary tuierculosis among flying and non-flying personnel 


CATZGOS.V 

1 

» 

INACTIVE PUI.UONAEY 
TUBEECUtOSIS 

ACTIVE PUIUONABY 
TUBERCtJtOSIS 


J Number 

Pet cent 

Number 

1 

Per cent 

1 

Number 

Per cent 

Flier 

jHWj 

14.41 

WM 

6.86 

2 

3.07 

Non-flier 


85.53 


93.13 

63 

96.92 

Total 

6,949 

100.09 

204 ' 

100.00 

65 

100.00 



Gkaph 5. Incidence of pulmonaty tuberculosis among flying personnel. 



Giurn G. Comp.arison of nonnal and tuberculous persons examined -sviib ♦ 
lous X-ray exarnmation of chest in European Theater of Operations. ’ ^ ^ ^ 
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among the men in wliom tuberculosis was discovered and the normals. An 
interesting observation is that only 15.4 per cent of the men with active tuber- 
culosis and 20 per cent of those with inactive disease had had a pre\'ious X-ray 
film of the chest in the European Theater of Operations, compared with 39 
per cent of the normals (graph G). The obvious corollary to this observation is 
that periodic chest films would pick up these lesions earlier. 

Local milk consumption: At the beginning of this survey it had been suggested 
that the consumption of local, xmpastcurized milk from cows that were not tested 
with tuberculin might be responsible for an increased incidence of tuberculosis 
among the troops in this area. Inquiry was made of all men with regard to the 
consumption of milk. Tlie answers to the query suggest that approrimatel}’' 
38 per cent of both normals and persons vdth inactive tuberculosis consumed 
some local milk, whereas appro.ximately 54 per cent of those mth active tubercu- 
losis did so. Since no further information on this point is available, no conclu- 
sion is drawn although it seems possible that the longer a person remained in the 
local community the more likety he would be to consume the milk, and that the 
answers to tlie question ma}'- be correlated to the duration of foreign service. 

Nontuberculous lesions: Numerous conditions of the chest other than tubercu- 
losis were found, as enumerated in table 1. A large part of the acquired lesions of 
bones was scoliosis of moderate to marked degree, in 0.77 per cent. A number of 
instances of fatigue fracture of the first rib described by Aldemon (7) and others 
were included in this category. 

The incidence of nontuberculous conditions of the lung included 51 cases of 
aeygos lobe, 49 of nontuberculous pneumonia, 6 of pneumonoconiosis, 4 of emph}^- 
sema, 2 of spontaneous pneumothorax, one of bronchiectasis and one of massive 
atelectasis. There were 7 cases presumed to be pulmonarj’’ sarcoidosis, only one 
of which had had symptoms, and 5 cases of a soft spheroid shadow in the posterior 
portion of the right lower lobe, associated in 4 instances with an anomaly of the 
rib. This last group of cases is described more fully’’ in a separate paper (16). 

DISCUSSION 

General: A mass chest X-ray survey has been completed rapidly over a con- 
siderable 'temtoiy in a number of different locations by two completely’’ mobile 
photo-X-ray umts. While the methods used have been most easy to utilize in 
military service it is felt that the principles can be applied to civilian life, with 
favorable publicity and good organization as the media to substitute for military’’ 
orders in getting sufficient numbers of any group together at any time. A num- 
ber of completely mobile units are in operation or in prospect in the United States; 
two are in use in Great Britain; several have been used by the German military 
ser\aces; one is at work in Sweden. The clinical results of the work of these 
various umts are not kno’wn to the author. It is en'visaged that in the near future 
it will be possible to examine all military ’personnel in dispersed camps at fairly 
frequent intervals. 

_ Apparatus: To accomplish successfully’ a large scale mass radiographic survey’^ 
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requires a number of coordinated factors. Tire radiograpbic apparatus should 
be of a type adapted for mass work as distinct from all other t 3 ’-pes of field or 
hospital roentgenology. It must be able to endure a large number of exposures 
daily week after week, month after month. It must be able to take successfully 
variations in electric current and without breakdown. It must be able to 
photograph the entire chest of a large man. Several X-ray companies in Europe 
and a number in the United States are now manufacturing equipment which is 
suitable from these various angles. The present survey has been performed 
with 35 mm. apparatus. Such equipment is durable and efficient and, when 
operated by skilled technicians, is capable of producing films of high diagnostic 
quality. 

Mohility: A special and desirable feature of this survey has been the complete 
, mobility of the field units, which were planned so that they could go to any mili- 
tary installment in the United Kingdom. To accomplish this, sturdy rolling 
stock and sturdy roentgen-fluorographic equipment permanently installed in a 
vehicle have been essential. It is considered that this is superior to equipment 
transported in small vans and moved in and out of a building at each stop, 
although this procedure has been ser%dceable under conditions which involve 
less frequent moves , and these to larger places (8). 

Value and accuracy of S5 mm. films: The primary use of a survey with 35 mm, 
film is to provide a screen through w^hich to sift a great number of apparently 
normal people and to pick from this large number a smaller group in whom the 
chest film suggests possible lesions. With the 35 mm. apparatus a large number 
of films can be taken verj'^ speedily at a minimum cost. It also enables the in- 
terpreter to view easily a much larger number of films in a shorter period of time 
than he could were conventional 14 by 17 inch films used. Thirt 3 ’^-five ram. 
photofluorography is not a substitute for large film roentgenography. The detail 
and accurate localization of lesions possible in the latter can never be reached in 
the former. However, it may be said emphaticall}'^ that a good miniature film is 
preferable to a poor large film . 

The enlargement of pulmonary lesions produced by the close tube-screen dis- 
tance at wliich the miniature films are taken, the additional contrast and the 
concentration of the rays on the small film area result in a picture which is fre- 
quently more obvious and consequently easier to see at first glance than on the 
large film. 

In a recent comparative analysis of 35 mm. until stereoscopic 4 by 10 inch film, 
14 by 17 inch film and 14 by 17 inch paper, Chamberlain (9) found that the 35 
mm. technique uas as efficient as any of the others. Skilled radiologists will 
miss some lesions on any size of film. In this sunny a few lesions discovered on 
35 mm. photoroentgenograms were later overlooked on 14 by 17 inch films. Con- 
vei-sely, coinciding uith tlie experience of Chamberlain and with the informal 
opinion of many others the over-reading common in tlie interpretation of 35 mm. 
films may lead to positive reports which cannot be confirmed by the 14 by 17 
inch check-up film. 

The imyortance of reemminaiion: The low prevalence of active pulmonary 



538 


EDGAR WAYBURN 


tuberculosis may be anticipated as a point against the cost of a survey such as 
this one from the economic aspect. In this regard it may be stated that the 
number of cases of active tuberculosis removed from the body of the population 
will result in a saving to the government of a sum many times that of the cost of 
the survey. The number of potentially tuberculous indmduals removed from 
contact with the active cases adds greatl}’- to this. Beginning treatment at an 
earher stage hkewise lessens the monetary cost of the disease in the individuals 
affected. 

The U. S. Army has had facilities for routine chest X-ray films since 1941. 
Between 0.9 per cent and 2.0 per cent of selectees were rejected on the basis of 
pulmonary tuberculosis (10, 11, 12, 13, 14, 15) and a much smaller percentage for 
nontuberculous lesions or deformities of the chest. This survey represents the 
reexamination of men previously screened. 

All of the figures which appear significant in the anatyses of the present survey 
seem to point towards the argument that the more frequently routine X-ray 
examination of the chest is made, the lower will be the percentage of active pul- 
monary tuberculosis among a given population. Towards this conclusion are 
adduced the statistics suggesting that there is a sigmficant increase in the 
percentage of cases of tuberculosis among men who have been longer in military 
service (that is, longer since the X-ray examination at induction) and among 
men who have been longer overseas. It should be added that the latter increase 
is not as great as the former and that there is no statistical evidence that such 
factors as the English climate, the consumption of local milk or exposure to the 
local population (except in specific instances of exposure) have caused an increase 
in the incidence of tuberculosis. 

The great majority of all persons examined had had a chest film on induction 
and 10 out of the 65 with active disease had been examined by X-ray previously 
in this Theater. Active lesions were discovered in persons who had had a 
normal chest film as short a time as two months prior. The ideal interval be- 
tween chest examinations for the apparently normal subject cannot yet be stated 
accurately, but a film each year, simila r to the periodic dental examination, is 
certainly desirable. 


SUMMARY AND CONCLUSIONS 

Two mass miniature (35 mm.) radiograpliic units were permanently installed 
in large semi-trailers with specially designed interiors. During the course o 
five months 77,480 persons in 49 different stations were examined. The per- 
sonnel were preselected in that they were young men in military service, on foreign 
duty, firing under barracks conditions in the U. S. Army Air Forces, and, large j , 
had been examined ^rithin three years previously. 

In this population there were found 0.006 per cent of active primary pu - 
monarj' tuberculosis, 0.08 per cent of active reinfection type pulmonary tu er- 
culosis and 0.26 per cent of healed reinfection type pulmonarj' tuberculosis. 

Analyses of the results of the survey suggest that reinfection type active 
pulmonary tuberculosis occurred more frequently than is usually postulated m 
the 36 to 40 age group. The best method for the detection of reinfection type 



MASS MINIATURE RADIOGRAPHY 


539 


pulmonary tuberculosis in an early stage is the routine periodic chest X-ray 
examination of apparently healthy persons. 

There is nothing in the present survey to suggest that flying predisposes to 
pulmonary tuberculosis in previously healthj’- young men. Nor is there any 
eiddence that the healed primary complex predisposes to active disease. 

Active tuberculosis seems to occur more frequently in bilateral than in uni- 
lateral lesions. 

Chest conditions of clinical interest other than tuberculosis were found in a 
total of 76 cases. 

Routine mass chest radiographic surve5^, by means of miniature flhns, fur- 
nish an accurate method of case-flnding in tuberculosis and for the recognition of 
other conditions of the chest. Thifty-five millimeter photofluorography is the 
most economical and rapid technique and it is easily adaptable for mobile work. 


SITMARIO Y CONCLUSIONES 

Dos unidades destinadas a obtener radiografias en miniatura (35 mm.) en 
masa fueron instaladas permanentemente en grandes semicamiones (remol- 
cados) de interior disenado ad hoc. En un periodo de cinco meses, se examind 
a 77,480 personas en 49 paradas distintas. El personal examinado habfa sido 
preseleccionado, tratandose de jdvenes en el ser\dcio militar, en pafe extranjero, 
que mvian en cuarteles de las Fuerzas Adreas del Ejdrcito de E. U. A., y en gran 
parte, examinados tres anos antes. 

En esa poblacidn encontrdronse : 0.006 por ciento de tuberculosis pulmonar 
primaria activa, 0.08 por ciento de tuberculosis pulmonar activa tipo reinfec- 
cidh y 0.26 por ciento de tuberculosis pulmonar curada tipo reinfeccidn. 

Los andlisis del resultado de la encuesta indican que la tuberculosis pulmonar 
activa tipo reinfeccidn fud mds frecuente que lo que se suele considerar en el 
grupo de 36 a 40 anos de edad. El mdtodo mejor para descubrir el tipo re- 
infeccidn en el periodo incipiente consiste en el examen roentgenogrdfico perid- 
dico del tdrax de las personas aparentemente sanas. 

La encuesta no aportd dato alguno indicativo de que el \aielo predisponga a 
la tuberculosis pulmonar a los jdvenes preidamente sanos, ni tampoco prueba 
alguna de que el complejo primario curado predisponga a la enfermedad activa. 

La tuberculosis activa parece presentarse mds a menudo en las lesiones bila- 
terales que en las unilaterales. 

En 76 cases en conjunto encontrdronse estados tordcicos de valor cllnico 
aparte de tuberculosis. ’ 

Las encuestas radiogrdficas colectivas del tdrax, por medio de pellculas en 
miniatura ofrecen una tdcnica exacta para el descubrimiento de cases de tuber- 
culosis y el recondcimiento de otros estados tordcicos. Las fotorroentgenom-a- 
fias de 35 mm. representan la tdcnica mds rdpida y econdmica, prestdndose 
facilmente para obras momblcs. 
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SERIAL TUBERCULIN TESTS AND STABILITY OF THE 
TUBERCULIN REACTION'- ’ 

RUTH R. PUFFER, H. C. STEWART, R. S. GASS axd E. F. HARRISON 

The discovery of sensitivitj’^ to histoplasroin in childi'en who have calcifications 
in the lung fields and fail to react to tuberculin (1) opens up a new field of research 
of clinical and public health value. Pathological and clinical evidence, according 
to Christie and Dawson of Vanderbilt (2), has shoAvn that there may be a benign 
form of histoplasmosis causing calcifications in the lung. These recent studies 
indicate the need for investigation of other agents and of their differentiation 
from tuberculosis as a causative agent in producing pulmonary calcification. 
Such a differentiation requires consideration of the stabihty of sensithnty to 
tuberculin. Reversal from the tuberculin-positive to the tuberculin-negative 
state has been noted by many workers. Exact data, however, regarding the 
frequency of reversal according to degree of reaction and dosage are limited. 
The finding of calcification in a person tuberculin-negative was formerly thought 
to indicate loss of sensitivity to tuberculin. Thus, the discovery that agents 
other than the tubercle bacillus may be responsible for calcifications in the lung 
fields results in confusion in the literature on this subject. For clarification of 
this problem, data regarding the stability of the tuberculin reactions from serial 
tubercuhn tests of school children are presented. 

Data have accumulated in Williamson County as the result of 5 school surveys 
at two-j'ear intervals. For the study of the tubeiculin reaction, it is dearable 
to have, first, a short summary of the tuberculin testing program and the results 
of tuberculin tests in the 5 school surveys. A change in the percentage of the 
school children reacting to tuberculin over a period of time should be considered 
in the interpretation of data regarding the stabihty of the tuberculin reaction. 

The first school survey was undertaken in 1937 to learn the prevalence of 
tuberculous infection and to understand the significance of calcium deposits in 
the lung fields. Although School surveys usually are limited to X-ray exami- 
nations of children with positive tuberculin tests, for this research it was agreed 
to make X-ray examinations of all children, in addition to tuberculin testing, in 
the large schools of the county ha\dng electric current. The clinicians read the 
films without knowledge of the results of tubercuhn tests. The results reported 
in 1938 (3) indicated that definite calcified lesions were found nearly as frequentlj^ 
m wliite children tuberculin-negative (48.1 per cent) as in those tubercuhn- 
positive (51.1 per cent). 

To obtain additional information regarding this unexpected observation, 
school surveys were repeated at two-j’ear intervals in 1939, 1941 and 1943. A 

'From the Tennessee Dep.irtment of Public Health, Nnsln-ille, Tennessee. 
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review of serial films reported m 1943 (4) revealed that 83 per cent of the white 
children and 72 per cent of the colored children had calcified nodules in the lung 
fields and/or tracheobronchial calcification. Only 40.3 per cent of these white 
children with serial films and 45.4 per cent of the colored children had positive 
tuberculin reactions to 1.0 mg. Thus, an unusual situation existed in this area, 
with children with calcifications found far more frequently than children vith 
positive reactions to tuberculin. 

This discovery of excessive prevalence of pulmonary calcification, and partic- 
ularly in children who were not sensitive to tuberculin, was followed b}’’ investi- 
gations in this field by other workers. Lumsden and Dearing (5) found a lack of 
correlation between calcification in the lung and allergy to tuberculin. Olson, 
Wright and Nolan (G) studied the relationship between pulmonary calcification 
and exposure to tuberculosis, ascariasis and other specific diseases. Cox and 
Smith (7) in California found that primary pulmonary calcification was produced 
by infection with Coccidioides immitis. Recently, Christie and Peterson (1) 
reported their investigation regarding pulmonary calcification in children nega- 
tive to tuberculin and concluded: “A study of the chest roentgenograms and 
the skin sensitivity to histoplasmin and tubercuhn of 181 children from middle 
Tennessee suggests an immunologic relationship between histoplasmin sensitivity 
and the problem of pulmonary calcification.” From studies of tuberculin and 
histoplasmin tests and chest roentgenograms. Palmer (8) concludes “that a veiy 
high proportion of the pulmonary calcifications observed in roentgenograms of 
tuberculin negative persons is due, not to tuberculosis, but probably to histo- 
plasmosis.” 

The fifth school survey in Williamson County in 1945 included skin testing 
with histoplasmin in addition to testing with tuberculin and X-ray examinations. 
At this time, the necessity of the investigation and possible differentiation of 
calcification due to tuberculosis and to other oi’ganisms makes it desirable that 
the stability of sensitivity to tuberculin be known. This paper reports the re- 
sults of tuberculin tests in the 5 surveys of school children in Williamson County 
and the results of serial tuberculin tests on the children Avho were tested 2, 3, 4 
or 5 times. The results of testing with histoplasmin will be reported later. 

The question has been raised as to whether or not tuberculin allergy may dis- 
appear after complete healing of the lesion and whether reinfections from sub- 
sequent exposures are necessary for persistence of the original allergy. Dahl- 
strom (9) has raised these questions and has reported the results of tuberculin 
tests on 2,828 persons included in the files of the Henry Phipps Institute. His 
summary is of interest: “Of the group examined, 2,490 were positive to tuber- 
culin in at least one examination, and 276 or 11.1 per cent of these passed from the 
positive to the negative state during the period of observation in the dispensary. 
The lower the original degree of sensitiveness was, the greater was the likelihood 
of reversal from a positive to a negative reaction. Only 0.4 per cent of 1,090 
people gi^ung a three-plus reaction to the standard first dose of tuberculin be- 
came tuberculin-negative whereas the negative state supennned in 70 per cent of , 
185 persons gi\Tng only a one-plus reaction to the second dose.” 
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The question of the stability of the tuberculin reaction has been raised by other 
mvestigators. Only studies in which a series of tuberculin tests is used will be 
of value in discussing changes from the positive to the negative state. In- 
vestigations by Tortone and associates (10), Paretzky (11) and Lloyd and Mac- 
Pherson (12) in which such changes have been directly observed are available. 
Eich (13) has summarized this literature and states that a negative tuberculin 
test is no proof that the individual has never been infected. Wells and Flahiff 
(14) found that between 25 and 30 per cent of the persons vaccinated with heat- 
killed tubercle bacilli who became positive and were retested thirteen to twenty- 
four months following vaccination lost sensitivity. The data in many reports ^ 
are limi ted and frequently the degree of reaction was not included. It is of in- 
terest that in animal experimental work the reversion from tuberculin-positive 
to tuberculin-negative has been observed in guinea pigs. Willis (15) concludes 
from these studies: “After infection with tubercle bacilli of low virulence, guinea 
pigs exhibit a gradually declining cutaneous allergy as the infection subsides. 
At two years after infection they failed to react to twice the usual reactive dose 
of tuberculin.” 

RESULTS OP TUBERCULIN TESTS IN FIVE SCHOOL SURVEYS 

In the 5 school surve 3 ’’s in 1937, 1939, 1941, 1943 and 1945, 5,828 tuberculin 
tests were completed on white children and 1,478 on colored children. The 
procedure followed was to give 0.01 mg. of Old Tuberculin and, if the reaction 

TABLE 1 


Results of tuberculin tests in five school surveys at two-year intervals 1937-1945 by color 



WHITE 

COLORED 



Total 

Positive 

Positive 


Total 

Positive 



Total 

positive 

to 0.01 mg. 

to 1.0 mg. 

Total 

positive 

to 0.01 mg. 

to 1.0 mg. 


tested 

Num- 

Per 

Num- 

Per 

Num- 

Per 

tested 

Num- 

Per 

Num- 

Per 





bcr 

cent 

ber 

cent 

ber 

cent 


ber 

cent 

ber 

cent 



Total . . . 

5,828 

2,104 

36.1 

462 

7.9 

1,642 

28.2 

1,478 

612 

41.4 

250 

16.9 

362 

24.5 

1937 


452 

44.5 

S4 

8.3 


36.3 

283 

145 

51.2 

49 

17.3 

96 

33.9 

1939 

1,143 

457 

gimii 

84 

7.3 

373 


297 

114 

38.4 

43 

14.5 

71 

23.9 

1941 

1,224 

424 

34.6 

118 

9.6 



269 

115 

42.8 

53 

19.7 

62 

23.0 

1943 

1,156 

369 

31.9 

93 

8.0 

276 

23.9 

272 


KkWii 

62 

22.8 

55 

20 2 

1945 

1,290 

402 

31.2 

83 

6.4 

319 

24.7 


121 

33.9 

43 

12.0 

78 

21.8 


^’as negative forty-eight hours later, to give a second dose of 1.0 mg. The same 
lot of Old Tuberculin has been used throughout this study in order to insure 
comparability of results. This lot was tested a little over two years ago by the 
United States Public Health Service against their lot of dried PPD. Specialists 
that it is doubtful that this lot of concentrated Old Tuberculin preserved 
glycerine would have deteriorated since this last testing for potencv in 1 043 
ihe results of the tests by j^ear are given in table 1. 


























54‘1 


ruKFnu, STK^vAU'r, gass and iiAmusoN 


A clifTcrcncc in the reactions to tuberculin by years was noted. Of the 5,828 
completed tuberculin tests of white children, po.sitive reactions to 0.01 mg, were 
read for 4G2, or 7.9 per cent. The i)crccntagos of tc.sts po.«itivc to this small dose 
varied by years without showing any significant trend in this period, Tlie pro- 
portion positive in 1915 (G.4 per cent), however, was slightly lower than the pro- 
portions in prenous years. To the second dose (1.0 mg.) there were 1,012 posi- 
ivc tests. A decline in reactors to this dose was noted during the period from 
30.3 per cent in 1937 to apj)ro.\'imatel 3 ’ 25 per cent in the last 3 surveys in 1941, 
1943 and 1945. The proportion positive to both doses of tuberculin (31.2 per 
cent) in 1945 was lower than the proportion in 1937 (44.5 per cent). 

Although the numbers arc smaller in the colored group, the same difTcrences 
were noted; namely, variation in the proportions reacting to 0.01 mg. with the 
lowest percentage in 1945 and a decline in the total reactors to tuberculin from 
51.2 per cent in 1937 to 33.9 per cent in 1915. 

The reactions of the colored school children to the two doses of tuberculin 
differed from those of white children. The proportion of colored children posi- 
tive to the first test (1G.9 per cent) was over twice the proportion of white children 
positive to the first test (7,9 per cent). This difference in the two racial groups 
has been noted by others (IG). In the tuberculin testing program of 51,818 liigh 
school students in Tennessee (17) 13.3 per cent of the white and 28.4 per cent 
of the colored children reacted to 0.01 mg. of tuberculin. Aronson (IS) noted a 
similar difference in the results of tuberculin testing in the two racial groups. 
Including tests with 0.01 rag. and 1.0 mg. in the Williamson County data, the 
percentage of colored children positive was 41 .4, wliile the comparable percentage 
of wliite children was 3G.1. The difference in the reactions to tuberculin in the 
two racial groups was principallj’’ in degree of reaction rather than in proportion 
of reactors. After infection vith the tubercle bacillus, the colored childappears 
to show greater scnsiti\dty. According to Rich (13), “The negro with his lower 
native resistance to tuberculosis develops a higher degree of h 3 'per 3 ensiti\'ity 
during infection than does the wliite.” In discussing the mechanism of acquired 
resistance, however, he states, “The lack of parellelism between the degree of hj’’- 
pei'sensitivit}’’ and of acquired resistance is particular^'’ striking in the negro.” 

The material for the wliite school cliildi’en is presented for three five-j’ear age 
groups in table 2 and shown grapliically in graph 1. Similar data for the colored 
children will not be presented because of the small number of children included 
in some of the groups. 

The reduction in sensiti'vity to tuberculin appeared to be less for the older 
children than for the younger. While in 1937, 35.8 per cent of school children 
5 to 9 3 'ears of age reacted to tuberculin, in 1945, only 20.0 per cent reacted 
44 per cent reduction. Of the children in the oldest age group, 49.4 per cent 
reacted to tuberculin in 1937 and 41.8 per cent in 1945— a 15 per cent reduction. 
During this period of time a decline in the tuberculosis death rate in Williamson 
County has been noted (graph 2). For the five-year period 1935 to 1939 the 
average white tuberculosis death rate was 62.0 per 100,000 population and for 
the period 1940 to 1944 it was 23 per cent lower, 48.0 per 100,000 population. 
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TABLE 2 


BcsiiUs of hibcrculin tests of white school children in three age groups in five school surveys 

I9S7-1945 



5-9 YEARS 

lO-U YEARS 


IS- 

-19 YEARS 


YEAR 


Total 

positive 

Positive 
to 0.01 mg. 

Total 

Total 

positive 

Positive 
to 0.01 mg. 

Total 

Total 

positive 

Positive 
toO.Ol mg. 


tested 

Num* 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

tested 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

tested 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Total . . 

1,660 

437 

26.3 

72 

4.3 

2,439 

909 

37.3 

168 

6.9 

1,729 

758 

43.8 

222 

12.8 

1937 

33S 

121 

35.S 

14 

4.1 

430 

209 

48.6 

38 

S.S 

247 

122 

49.4 

32 

13.0 

1939 

321 

9S 

30.5 

13 

4.0 

467 

197 

42.2 

26 

5.0 

355 

162 

45.6 

45 

12.7 

1941 

296 

73 

24.7 

12 

4.1 

484 

161 

33.3 

32 

6.6 

444 

190 

42.8 

74 

16.7 

1943 

291 

62 

21.3 

14 

4.8 

505 

158 

31.3 

39 

7.7 

360 

149 

41,4 

40 

11.1 

1945 

414 

S3 

20.0 

19 

4.6 

553 

184 

33.3 

33 

6.0 

223 

135 

41.8 

31 

9.6 


60 


A 0 


20 


I 0 


Hg POSITIVE TO 0.01 MG. 
POSITIVE TO 1.0 MG. 



% 



r/ 




% 



1S37 1939 1941 1943 I94S 
S-9 YEARS 



1937 1939 1941 1943 1945 
10-14 YEARS 



1237 1939 1941 1943 1945 

Gr.vph 1. Percentage of white school children reactine to 

two-yearintervals,1937-1945WilliamsonCountyTuberculosisStrd"?'“’ 
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The decline in the colored tuberculosis death rate was even greater from 1S4,6 for 
1935 to 1939 to 98.3 per 100,000 population for 1940 to 1944. With a declining 
tuberculoas death rate, the opportunities for exposure to tubercle bacilli would 
be reduced and a decline in reactors to tuberculin would be expected. Also 
a greater reduction would be noted for the younger children. 



1917 1920 1925 1930 1935 1940 <945 

YEAR 

Graph 2. Tuberculosis death rates per 100,000 populations, by color, for WUliamson 
County Tennessee, five-year averages 1917-1944. 

RESULTS OF SERIAL TUBERCULIN TESTS 

During these 5 school survey's, there were 1,482 white children and 339 colored 
cliildren who Iiad two or more tuberculin tests at intervals of two, four, sLx and 
eight years. The results of the first and last tests vnll be used in considering 
the stabilitj'- of the tuberculin reaction. For the white children the average in- 
terval between first and last test was 3.9 years and for colored children 4.0 years. 

The results of the first and last tests of white children will be considered first 
(table 3). Of the 1,482 children in this group, 93 reacted to 0.01 mg. of Old 
Tuberculin at the time of the first test. Since the number reacting to 1.0 mg., 
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450, ^Yas large and tliree-fourths of the children showed only a one-plus reaction, ■* 
the results are presented in two groups, (a) those with two- and three-plus 
reactions to 1.0 mg. (107 children) and (h) those with one-plus reactions (343 
children). Nine hundred and thirty-nine cliildren did not react to 1.0 mg. of 
Old Tuberculin at the time of this first test. 

Sensitmty to the first dose of tuberculin appeared to be relatively stable. 
Of 93 white children reacting to 0.01 mg., 77, or 82.8 per cent, were positive to 
0.01 mg. at the last tuberculin test also. Six (G.5 per cent) showed a slightly 
less severe reaction, that is, a two- or tlmee-plus to 1.0 mg. ; 5 (5.4 per cent) showed 
only a one-plus reaction to 1.0 and 5 (5.4 per cent) were negative to 1.0 mg. 
Thus, only 5.4 per cent appeared to lose sensitivity, as measured by these two 
doses of tuberculin. 

The loss of sensitivity to the second dose of tuberculin was considerably greater. 
Of the 107 children ha\ang a two- or three-plus reaction at the time of fii-st test, 

TABLE 3 


Besulis of last tithcrcidin icsl in relation to first tuherculin test of white school children 







LAST TUBEBCTJLIN TEST 




TOTAt 

Positive 


Reaction to 1.0 mg. 



riRST TUDERCUXIN TEST 



to 0.01 mg. 

-H—h and -f- h 

+ 

Negative 


Number 

Per cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Total 

1,482 


159 

10.7 

139 

9.4 

273 

18.4 

911 

61.5 

Positive to 0.01 mg. 
Reaction to 1.0 mg. 

93 


77 

82.8 

6 

6.5 

5 

5.4 

5 

5.4 

H — ! — h and -f-}- 



23 

21.5 

32 

29.9 

27 

25.2 

25 

23.4 

-i- 

343 


25 

7.3 

54 

15.7 

105 

30.6 

159 

46.4 

Negative 

939 

100.0 

34 

3.6 

47 

5.6 

136 

14.5 

722 

76.9 


25, or 23.4 per cent, were negative to 1.0 mg. at the last test. Nearly half of 
those having a one-plus reaction to 1.0 mg. (46.4 per cent) were negative to 
1.0 mg. at the last test. Of these having a one-plus reaction, 79, or 23.0 per cent, 
had a more severe reaction on the final test. This percentage was considerably 
higher than the percentage (8.6) of children with negative reactions on the first 
test having a two- or three-plus reaction on final test. It was, however, ap- 
proximately the same as the percentage of the children with negative reactions 
becommg positive with any degree of sensitivity (23.1 per cent). 

The results from serial tests of 339 colored school children were similar to those 


Tn these school surveys the tests were read according to degree or extent of the reaction 
An area of edema surrounding the infection site of as much as 5 but less than 10 mm in 
greatest diameter was read one-plus. Edema measuring 10 or more but less than 15 mm’ in 
greatest diameter was read two-plus. Edema of 15 or more mm. in diameter was oalinH 
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of white school children (table 4). Of the colored children positive to 0.01 mg. 
on first test, 5.9 per cent were negative on the last test; of those two-, three- and 
four-plus to 1.0 mg. on first test, 2S.0 per cent were negative on the last test; and 
of those one-plus to 1.0 mg., 43.5 per cent were negative on the last test. 

Detailed information regarding the results of the tests on the 30 white children 
and 10 colored children who showed a two-plus or greater reaction to l.Q mg. and 
were negative on the last test is ^ven in table 5. 

Tlie results of the first tuberculin tests and the age of the cluldren at the time 
of these first tests are given in table 5. The results of all subsequent tests are 
also shown. For only one cluld in this series were five tests completed. For 
this child a variability in sensitmty was noted with the final test negative. 
Sixteen of these children who showed a reversion to the negative state had their 
final test six years after their initial test. These children could have had their 
ori^nal tests in either 1937 or 1939. For 3 of these cluldren, variability in rc- 

TABLE 4 


HcsuUs of la&l iuhcrculiji test in relation to first tuherenlin test of colored school children 


mSTTVriCRCXJUN TXST 

TOTAL 

UtST TTIBESaJUS TEST 

Positive 
to 0.01 mg. 

i +++ and ++ j 

taction to 1.0 mg 

4- 

Kegativc 

Number 

; Ter «Qt 

i 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 1 
cent 

Num- 
ber 1 

Pet 

cent 

Total 

339 

100.0 

SI 

23.9 

40 

1 11.8 

37 

10.9 

ISI 

53.4 

Positive to 0.01 mg. 

51 

100.0 

44 

SG.3 

2 

3.9 

2 

3.9 

3 

5.9 

Reaction to 1.0 mg. 











+-h-i— p, -i— f-f and 











■4- 

25 

100.0 

10 

40.0 

5 

20.0 

3 

12.0 

7 

2S.0 

4* 

62 i 

99.9 

9 

14.5 

15 

24.2 

11 

17.7 

27 

1 43.5 

Negative 

201 ■ 

100.0 

IS 

9.0 

IS 

9.0 

21 

10.4 

144 

71.6 


action was noted; for 5 the intermediate reaction was one-plus to 1.0 mg. before 
the final negative state was observed. For the remaining 8, the first tests were 
followed by one, two or three negative readings. With the lessening of reaction 
and the variabilit j* of reaction noted in some of these children, it is evident that 
the reaction to tulwrculin does not always remain constant. 

Variables wliich Imvc not been con.sidcrcd in tliis paper may be responsible 
for some of the apparent loss of sensitmty. Nevertheless, it is felt that variables 
wliich might influence rcsult.s, such .as composition of population group, technique 
and tc.sting matcri.al, have been the s.ame throughout tliis investigation. It is 
liehevcd that the group is sufficiently large for certain conclusions to be made 
regarding the stahility of the reaction to tulierculin. The same st.afT has carried 
on the skin testing program in the 5 surveys. 

Ihe.'f; results of tho lulwrculin testing program in the school children of 
V.’iiiiam'^nn County can lie consid^’rod in relation to the rc.sults of the in- 































TABLE 5 


Hesitlls of serial tuberculin tests of SO while children and 10 colored children with first tests 
two-plus or more to 1.0 mg. who were negative on last test 


cotoi 

SEX 

ACE 

ECSUtT OF 
IlEST TEST 

SESUETS OF S 0 BSEQITENT TESTS 

2 Year 
Interval 

4 Year 
Interval 

6 Year 
Interval 

8 Year 
Interval 

w 

M 

15 

♦++/.011; 

to/i 




w 

M 

6 

+/.01 

0/1 


0/1 


w 

F 

6 

+/.01 


0/1 

0/1 


w 

F 

7 

+/.01 

+++/1 

+/1 

0/1 


w 

F 

9 

+/.01 


0/1 

0/1 


w 

M 

9 

+++/ 

1 


0/1 



w 

M 

11 

+++/ 

1 

+++/1 

0/1 



w 

F 

12 

+++/ 

1 

+/1 

0/1 



w 

F 

12 

+++/ 

1 

0/1 




w 

F 

14 

+++/ 

1 

0/1 




w 

M 

5 

++/ 

1 

0/1 

0/1 

0/1 


w 

M 

7 

++/ 

1 



0/1 


w 

M 

7 

++/ 

1 

0/1 




w 

M 

7 

++/ 

1 

0/1 

+/1 

0/1 


w 

F 

8 

+ +/ 

1 

0/1 

' 



w 

F 

8 

++/ 

1 

0/1 




w 

F 

8 

++/ 

1 


0/1 

0/1 


w 

M 

9 

++/ 

1 


0/1 

0/1 


w 

F 

9 

++/ 

1 

+/1 

0/1 



w 

F 1 

10 

++/ 

1 

+++/1 

+/1 

0/1 


w 

F 

11 

++/ 

1 

+/1 

0/1 

0/1 


w 

M 

11 

++/ 

1 


+/1 

0/1 


w 

F 

11 

++/ 

1 

+/1 

0/1 

0/1 


w 

M 

11 

++/ 

1 

+/1 

0/1 

0/1 


w 

F 

12 

++/ 

1 

0/1 




w 

IM 

13 

++/ 

1 


0/1 

0/1 


w 

U 

13 

++/ 

1 


0/1 

1 


w 

M 

14 

++/ 

1 


0/1 



w 

F 

14 

++/ 

1 

0/1 




w 

F 

15 

++/ 

1 

0/1 




c 

F 

6 

++/.01 

+/1 

++/1 

+/.01 

0/1 

c 

IM 

8 

+/.01 

0/1 




c 

F 

13 

+/.01 

0/1 




c 


7 

++/ 

1 

++/1 

0/1 



c 

M 

9 

++/ 

1 

0/1 




c 

F 

9 

++/ 

1 

++/1 

0/1 



c 

M 

9 

++/ 

1 

0/1 




c 

M 

11 

++/ 

1 

0/1 




c 

F 

11 

++/ 

1 

0/1 

++/1 

0/1 


c 

F 

12 

++/ 

1 

0/1 





* +• ++ and +-f -f indicate degree of reaction. 
1 0 indicates no reaction. 

+ .01 and 1 indicate test dosage of OT in mg. 
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vestigaiions by DaWstrom (9) in Pliiladclplua. Dahlstrora’s material included 
tests of persons of all ages and of members of families usually followed because of 
cases of tuberculosis. Of the 2,130 persons found to be positive to the first dose 
(in Philadelphia), 59, or 2.8 per cent, became negative. In the Williamson 
County material, of the 144 school children positive to the first dose, 8, or 5.6 
per cent, became negative. Considering those with a two-plus or gi-eater re- 
action to the second dose, nearly half (49.1 per cent) became negative in his 
series while only one-fourth (24.2 per cent) of those in our series became negative. 
Also a greater proportion of persons in Dahlstrom’s series showing a one-plus re- 
action to the second dose (70. 8 per cent) lost their sensitivity than in our scries 
(45.9 per cent). A longer time period between first and last tests in the Phila- 
delplua study may account for the greater loss of sensitivity. 

Edwards and Hardy (19) have studied’ persistence of sensitivity in children 
followed in the Tuberculosis Clinic of the Hamct Lane Home of Johns Hopkins 
Hospital. Children admitted to the clinic were less than two years of age and 
infected with tuberculosis, as demonstrated by a positive tuberculin test or known 
to be c-xposed to sputum-positive tuberculosis. The maximum degree of h 5 'per- 
sensitivity demonstrated before the tliird birthday was used in consideration of 
persistence of sensitivity. Of the 103 children reacting positively to the 0.01 
mg. dose and of the 4^1 with v'csiculated reactions to 0.1 mg., no child sustained 
a persistent loss of sensitivity. These children were followed for a mean period 
of seven years. Of the 26 children reacting to 0.1 mg. followed for a mean period 
of five years, 6, or 23 per cent, lost their senritivnty to this dose and did not regain 
it; 4 of these, or 15 per cent, were negatWe to 1 .0 mg. dose. Thirty-four children 
followed for nine j'ears on the average reacted only to 1.0 mg. of tuberculin by 
the third birthday. The percentage of these losing sensitivity, 19, or 56 per 
cent, was high and was similar to the percentage of cliildren in Williamson County, 
^ving a one-plus reaction to 1 .0 mg. who lost sensitivdty . The authors conclude 
“Those children who dev^eloped only a low degree of sensitivity to tuberculin 
showed a marked tendency to lose their reactivity while those who developed a 
marked sensitivity, tended to remain hypersensitive.” 

The results of these investigations in<hcate that the stability of the tuberculin 
reaction is related to the degree of reaction. Other factors, in addition to degree 
of reaction, such as exposure to tubercle bacilli, influence the stability of the 
reaction. In these investigations, however, only rai'ely does a person reacting 
to 0.01 mg. of Old Tuberculin become negative. A high proportion of persons 
shoeing only a one-plus reaction to 1.0 mg. lose sbnsitivit}' to tuberculin as 
measured by these two doses of tuberculin. 

SUMMARY 

In Williamson Countj'-, during a period when the tuberculosis death rate de- 
clined, a reduction in the proportion of school children reacting to tuberculin and 
a loss of sensitivity ia school children ^ven serial tests have been noted. These 
changes are related to each other and need to be considered in the ev^aluation of 
results of tuberculin tests and significance of calcification in the lung fields. 
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In the 5 school surveys in 1937, 1939, 1911, 1943 and 1945, 5,828 tuberculin 
tests iverc completed on -white children and 1,478 on colored children. During 
this period a reduction in the proportion of both -n-hite and colored cliildren re- 
acting to tubcrculinwas noted. The i-eduction appeared to be less for the older 
than for the younger cliildren. The tuberculosis death rate has also declined 
in Williamson County in recent years and thus the opportunities for e-\posure 
to tubercle bacilli have been reduced. 

The evidence presented in this paper, as u'ell as that from the investigations 
of others, indicate that sensitivity to tuberculin as measured by two doses of 
tuberculin frequentlj’ disappears over a period of time. The loss of sensiti-vdty 
is greatest for those who show onlj’- a slight reaction on the first test (one plus 
to 1.0 mg.). For those reacting to 0.01 mg., sensitmty remained during this 
period of time in 94.4 per cent of the reactors to that test. In the investigation 
and possible differentiation of tuberculous and nontuberculous calcification 
utilizing information from skin tests, the fact that sensiti-vity to tuberculin 
disappears will have to be considered. The e-vidence in tliis paper indicates that, 
in the general population in Williamson Coimty, loss of sensitmty to 1.0 mg. of 
Old Tuberculin occurs frequently, and that testing with this dose does not reveal 
all persons who have been infected with tubercle bacilli. 

SUMARIO 

En el Condado de Williamson, Tennessee, E. U. A., durante un perfodo en 
que la mortalidad tuberculosa iba en baja, observaronse una disminucidn en la 
proporcidn de escolares positives a la tuberculina y p4rdida de sensibilidad en 
aquellos en que se hicieron pruebas seriadas. Esos cambios se hallan enlazados 
y tienen que considerarse al avaluar el resultado de las reacciones a la tuber- 
culina y el significado de la calcificacion presente en los campos pulmonares. 

En cinco encuestas escolares realizadas en 1937, 1939, 1941, 1943 y 1945, 
ejecutdronse 5,828 reacciones a la tuberculina en ninos blancos y 1,478 en nines 
de color, notdndose en ese perlodo ima disminucion en la proporcion de reactores 
en ambos gnipos, pero menor en los de mayor edad que en los mas pequenos. 
La mortalidad tuberculosa tambidn ha descendido en el Condado de Williamson 
en los liltimos anos, lo cual desde luego ha reducido las probabilidades de exposi- 
cion a los bacilos tuberculosos. 

Los dates aportados en este trabajo, as! como los derivados de otros estudios 
indican que la sensibilidad a la tuberculina, computada con dos dosis de esta 
sustancia, desaparece frecuentemente al cabo de cierto tiempo. La p6rdida de 
sensibilidad es mayor en los que s61o muestran una reaccidn leve en la primera 
prueba (uno mds a 1.0 mgm.), en tanto que en 94.4 por ciento de los que reac- 
cionaron a 0.01 mgm., la sensibilidad no se modified durante ese perlodo de 
tiempo. En la investigacidn y posible diferenciacidn de las calcificaciones 
tuberculosas y no tuberculosas mediante la informacidn derivada de las cutirreac- 
ciones, hay que tomar en cuenta este hecho de la desaparicidn de la sensibifidad 
a la tuberculina. Los datos presentados en este trabajo denotan que en la 
poblacidn general del Condado de WUliamson, es frecuente la pdrdida de sensi 
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bilidad a 1.0 mgm. de Tubcrculina Antigua, y quo la coraprobacidn con dicha 
dosis no rcvcla a todos los quo lian sido infcctados por bacilos tiiborculosos. 
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CERTAIN EFFECTS OF STREPTOMYCIN ON MYCOBACTERIA 

IN VITRO' 

GARDNER MIDDLEBROOK and DIR.\N YEGIAN 

Dubos nnd Davis (1) have described n liquid s}*nthetic medium in which 
mycobactoria {rrow more rapidly and more diffusely than in the conventional 
media. It wa.*; of interest to us to investigate the usefulness of this medium for 
(he study of (ho effects of antibacterial agents on mycobacteria. 

^^.\TX'-nrAr.5 and mutuods 

The microorganisms investigated in these studios were: M. ranac, a rapidi}’’ 
growing acid-fast bacillus which is nonpathogenic for mammals; M.aviwn, 
Kirchberg strain, obtained through (he courtesy of Dr. William Feldman; 
H37Rv, a vinilcnt mammalian strain, Idndl}' supplied bj' William Steenken, 
Jr.; and 90 strains of mammalian tubercle bacilli freshly isolated from the 
sputa of patients with pulmonarj’ tuberculosis. The liquid sjmthctic medium 
(“Tween SO” medium) is an aqueous solution of the follomng composition: 


KII.VO, 0.1% 

Nn.ROr 1211:0 O.G25% 

N.*!: Citrate 0.15% 

MgSO.-TIhO 0.0G% 

"C.ai^.amino acids" (Shotncicl) 0.2% 

"VcBOx” (a yeast autolysate) 0.05% 

“Tivccn SO" (a water soluble oleic acid ester) 0.05% 

Added asoplic.ally after autocla%nng: 

Gluco.se 0.5% 

Albumin 0.3% 


The albumin was heated after ncutraliz.ation wth sodium h5'droxide at 5G°C. for 
thirty minutes beforc being added to the autoclaved medium. The final pH of 
the medium was G.S to 7.0. 

Tlic solid medium* used for colonj' counts was prepared by adding to the liquid 
medium 0.01 per cent ferric ammonium citrate and 2.5 per cent agar (Difeo) and 
by increasing the albumin concentration to 0.5 per cent. 

Liquid cultures were grown in 5 ml. amounts in 25 x 150 mm. test tubes. 
The solid medium was poured into small Petri dishes, 15 ml. per plate, and sealed 
xrith “Parafilra” after inoculation \nth dilutions of liquid cultures in 0.5 per cent 
albumin nnd 0.2 per cent agar dissolved in distilled water. All cultures were 
incubated at 37° to 38°C. 

Before any strain was exposed to an antibacterial agent it was cultivated for at 
least one transfer in the “Tween SO” medium. Constant inocula of 0.1 ml. of 

* From the New York State Hospital for Incipient Pulmonary Tuberculosis, Ray Brook, 
New York. 

’ Solid modifications of the “Tween SO” medium will be described more fully by R. J. 
Dubos in subsequent publications. 
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fully grown cultures (containing approximately 0.2 mg. drj’- weight of bacilli per 
ml.) were used for all tests in the liquid medium. 

The streptomycin® used early in the course of these investigations was not 
crystalline, but the early experiments have been confirmed and extended with the 
use of crystalline streptomycin hydrochloride obtained from the same source with 
the cooperation of Dr. Chester Keefer of the National Eesearch Council. It was 
dissolved in appropriate dilutions in sterile distilled water and added aseptically 
to the liquid medium before inoculation. Sulfathiazole and diaminodiphenyl- 
sulfone, where employed, were added in known concentrations to the culture 
medium before autoclaving. 


EXPERMENTAL 

Smceptibility of three types of mycobacteria to aniibacterial effect of streptomycin: 
M. ranae and HSTRv were initially susceptible (gave no visible growth within 
fourteen days) to between 0.5 and 1.0 unit (U) of streptomycin (SM) per ml. of 
medimn. M. avium Kirchberg was initially susceptible to about ten times this 
amount of SM. These observations with H37E,v and M. avium are consistent 
with previous reports (2, 3, 4). 

Susceptibility of freshly isolated mammalian tubercle haciUi to streptomycin: 
The sputa of 50 unselected hospitalized patients with pulmonary tuberculosis 
who had never received streptomycin were digested with sodium hydroxide and 
cultivated on Hohn’s glycerine-egg medium. A suspension of one colony of 
tubercle bacilli was made by trituration in 1 per cent sterile heated albumin in 
distilled water from a primary culture of each sputum specimen. This was inocu- 
lated into the liquid “Tween 80” medium. All of these cultures gave heavy, 
diffuse growth within two weeks; 0.1 ml. amounts from each “Tween 80” culture 
were inoculated into 5 ml. amoimts of “Tween 80” medium containing varying 
amovmts of streptomycin hydrochloride and to control tubes containing no 
streptomycin. All control tubes contained heavy growth within fourteen days, 
whereas all strains were completely inhibited in tubes containing more than 1 
U SM per ml. and partially inhibited in 0.5 IT SM per ml. 

To determine whether or not previous cultivation in Hohn’s medium affected 
the sensitivity of tubercle bacilli from human beings, 40 more sputa were culti- 
vated directly in “Tween 80” medium after sodium hydroxide digestion. These 
were tested on second transfer as were the suspensions from Hohn’s medium and 
the results were entirely similar to those obtained by the first technique. Thus, 
mammalian strain tubercle bacilli from 90 patients with pulmonary tuberculosis 
were uniformly susceptible to between 0.5 and 1.0 U SM per ml. in “Tween 80” 
inedium. 

Nature of aniibacterial action of streptomycin on mycobacteria: Unconvincmg 
evidence has been presented to indicate that streptomycin is “bactericidal” for 
tubercle bacilli (5). It seemed to us that the xise of “Tween 80” liquid medium 
and of its solid modification would provide more accurate information concerning 
the ability of tubercle bacilli to multiply after exposure to streptomycin. Two 

* Supplied tlirougb the courtesy of Dr. D. F. Robertson of Merck & Company. 



STREPTOMYCIN 


555 


approaches to this problem were used. The first was to determine whether rest- 
ing cells would miiltiply when transferred in high dilution from a solution to 
which streptomycin was added to agar plate medium free of streptomycin, and 
the second was to perform the same experiment with multipl 3 dng cells in the 
“Tween 80” medium. 

A resting cell suspension was prepared by centrifuging a culture of H37Rv 
which had just attained grossly visible growth, washing it once in 0.85 per cent 
saline and then resuspending it in 0.85 per cent saline. After twenty-four hours 
in the incubator, 0.1 ml. of this suspension was diluted in semisolid agar-albumin 
to 10~^, 10^, 10“®, 10~^ dilutions and 0.5 ml. of each dilution was pipetted onto 
the surface of “Tween 80” solid medium. Immediately thereafter 0.6 ml. of 
sterile distilled water containing sufficient streptomycin to give a final concentra- 
tion of 20 TJ SM per ml. was added to the suspension of resting cells. The plating 
procedure was repeated in twenty-four and again in seventy-two hours. The 
plates were examined after eighteen days’ incubation. The results indicated 
that exposure of resting tubercle bacilli to SM did not affect to any appreciable 
extent their ability to multiply even after seventy-two hours’ exposure. 

The same procedure was carried out with multipl 5 dng cells of the same strain 
by adding the same amoimt of SM to a culture of H37Rv in “Tween 80” medium 
which had just attained grossly visible growth. Examination of the plates at 
the end of ei^teen days’ incubation revealed that no tubercle bacilli multiplied 
after seventy-two hours exposure to 20 U SM per ml. and that more than ninety- 
nine per cent of the cells failed to multiply after exposure for twenty-four hours 
to the same concentration of SM. Whether or not this result indicates a true 
(irreversible) bactericidal effect of streptomycin upon multiplying tubercle 
bacilli remains to be seen. 

Development of drains of mycobacteria resistant to streptomycin: Three cultures 
of mycobacteria were rendered resistant to the antibacterial effects of SM. 
The technique of producing a resistant strain was as follows. The parent sus- 
ceptible culture was inoculated into “Tween 80” medium containing 0.25, 0.5, 
1, 2, 4, 8 etc. U SM per ml. and incubated xmtil there was maximum growth in the 
control tubes containing no SM, at which time subcultures were made from that 
tube which ^owed approximately 50 per cent of the growth of the control tube. 
This procedure was repeated for each of the three types of mycobacteria. M. 
ranae, M. avium Kirchberg and H37Ilv, rmtil a strain of each was obtained which 
grew well in 1000 U SM per ml. The times which this took was proportional to 
the rates of growth of the three types of mycobacteria in this medium: four weeks 
for M. ranae; six weeks for M. avium; and fourteen weeks for H37E,v. If larger 
inocula than 0.01 ml. were used, the rate of development of resistance was in- 
creased. Tims mycobacteria, like other microorganisms (6), develop resistance 
to Shi at a rapid rate in vitro. A recent preliminaiy clinical report (7) indicates 
that this also occurs in vivo. 

Specificity of resistance: M. ranae, preAuously rendered resistant to 200 mg, 
per cent sulfathiazole (8), was tested for streptomycin susceptibility and found to 
be just as susceptible as the original sulfathiazole-susceptible strain. It was 
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then rendered resistant to 200 U SM per ml. by the same technique and in the 
same length of time as was necessar 3 ’- in the case of the original sulfathiazole- 
susceptible strain; its resistance' to sulfathiazole remained unchanged. An 
original culture of ilf . ranac was made resistant to SM and then tested for sus- 
ceptibilitj'' to sulfathiazole; it was just as susceptible to sulfathiazole as was the 
original SM-susceptible culture. Entirely similar observations have been made 
with H37Rv. Thus susceptibilities of mycobacteria to streptomycin and to 
sulfathiazole are specific and independent states. 

Ejfect of sulfonamide vpon development of resistance to streptomycin: Attempts 
have been made to develop strains of M. ranac, M.avhim and H37Rv resistant to 
both streptomycin and sulfatliiazole by cultivating them in serial transfer in 
increasing concentrations of both these agents simultaneously. These efforts 
have been relativelj’’ unsuccessful, although after many transfers over a period of 
four months in very graduall}’- increasing concentrations of both agents it has 
been possible to obtain a strain of M. ranae which will grow in 5 mg. per cent 
sulfatliiazole and 50 U SM per ml. A similar result has been encountered in an 
attempt to develop a strain of H37Rv resistant to SM and diaminodiphenyl- 
sulfone simultaneously. 

Quantitative investigation of the nature of the development of strains of 
staphylococci resistant to penicillin indicate that resistance originates as a 
change comparable to the selection of spontaneously occurring variants (9, 10). 
It seems likely that a similar phenomenon is taking place in the acquisition of 
resistance of mycobacteria to streptomycin and sulfonamides.' Thus our obser- 
vations on the retardation of the development of resistance of mycobacteria by 
cultivation in the presence of two different types of antibacterial agents simul- 
taneously can be explained by assuming that the chance of the appearance of a 
variant resistant to both agents is equivalent to the product of the chances of the 
appearances of variants to each agent separately; The implications of the fact 
are of obvious clinical significance wherever prolonged chemotherapy is essential. 
The explanation could also apply to other reported examples of apparent additive 
or synergistic effects of antibacterial agents in vitro and in vivo (11, 12, 13, 14, 15), 
although theoretically other mechanisms maj’’ underlie the phenomenon of 
marked antibacterial synergism. 

Permanence of resistance: We have observed that the development of resistance 
of M. ranae to sulfonamides was a permanent variation (8). It was therefore of 
interest to determine whether or not acquisition of resistance to streptomycin 
was also a peimanent change m mycobacteria. The three strains of m 5 ’^cobacteria 
which had acquired high resistance to SM were ti’ansferred many times on 
glycerine-egg medium and in “Tween 80” medium and have been shown to main- 
tain their degrees of resistance unchanged over a period of four months, at least. 

Resistance and virulence: The highly resistant strain of H37Rv was tested for 
^'irulence by injecting 0.01 mg. dry weight of living organisms from “Tween SO” 
liquid medium into the groins of each of 4 guinea pigs. Four other guinea pigs 
were similarly injected with the same wieght of li^dng streptom 3 ’’cia-susceptible 
H37Rv grown in the same medium. The course of the infection was the same in 
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the two groups: generalized tuberculosis was present in all animals within six 
weeks. 


STOIMAnY AKD COXCLUSIOXS 

1. Freshly isolated tubercle bacilli from patients wnth pulmonary’- tuberculosis 
appear to have a uniform susceptibility to streptomycin in vilro. 

2. Exposure of tubercle bacilli to streptomycin in relatively low concentration 
in.vitro inhibits subsequent multiplication of multipbnng but not of non-multiply- 
ing tubercle bacilli when thej*^ arc transferred to medium free of strept<)m3’’cin. 

•3. All mycobacteria thus far tested develop resistance to streptomycin m vitro 
at a rapid rate. 

4. Resistance to streptomycin persists for at least four months and appears 
not to be paralleled bj’’ any diminution in ^^rulence for guinea pigs. 

5. The acquisition of resistance of mycobacteria to streptomycin is independ- 
ent of their acquisition of resistance to a sulfonamide (or a sulfonamide-like 
agent) and the development of resistance to these drugs is retarded when mj’’CO- 
bactcria are exposed to both t5T)es of agents simultancousl3\ Tlie probable 
explanation of this phenomenon is discussed. 

6. The use of “Ihveen 80” medium has grea^' facilitated the 6tud3’’ of the 
effects of antibacterial agents upon m3'Cobacteria. 


SUSIAKIO Y CONCimSIONES 

1 . Los bacilos tubcrculosos rccidn aislados de enfermos de tuberculosis pul- 
raonar parecen mostrar una susceptibilidad uniformc a la estreptomicina in 
vitro. 

2. La cxposicidn de los bacilos tubcrculosos a concentraciones relativamente 
bajas do estreptomicina in vitro inliibe la raultiplicacidn subsiguientc de los 
bacilos quo sc multiplican, pero no de los que no sc multiplican, al scr trasladados 
a un medio sin estreptomicina. 

3. Todas las micobactcrias comprobadas hasta la fecha dcsarrollan rdpida- 
mente re.sistcncia a la estreptomicina in I'itro. 

•1. La rcsistencia a la estreptomicina dura por lo menos cuatro racscs 3’ apa- 
rentemento no va acompanada de la menor disminucidn de la virulcncia de los 
bacilos jiara los coba3'os. 

5. La adquisicidn ])or las mioobacterias de rcsistencia a la estreptomicina 
cs indepondienfo do su adqui.sicidn dc rcsistencia a un sulfonamido (0 sustancia 
snlfonamidoido.a), 3’ la aparici6n dc rcsistencia a cstas dltim.as drogas sc retarda 
al exponer .‘jimuKuncamontc a las barfcri.as a arabas clnscs dc sustancias. 
Disexiteso la probable cxplicacidn dc caIc fcm'micno. 

0. El eniploo del medio “Tween 80” ha facilitadoconsiderablcmcntccl cstudio 
de los ofcctos de los agentes antibactcrianos sobre las bacterias. 
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SYNTHESIS OF B-COMPLEX VITAMINS BY TUBERCLE BACILLI 
WHEN GROWN ON SYNTHETIC MEDIA^-^ 

HILDA POPE AOT DAVID T. SMITH 


Tubercle bacilli, of both human and bovine variet}’-, grow readily on s 3 Tithetic 
media which are completely devoid of preformed vitamins, although the B-com- 
plex vitamins have been found essential for the growth of all bacterial cells studied 


up to the present time. 

In 1938 Boissevain and coworkers (1) isolated and measured the riboflavin 
content of Sauton’s medium upon which 4 different strains of tubercle bacilli had 
grown. Landy and Dicken (2) have reported the synthesis of biotin by tubercle 
bacilli and Landy, Larkum and Ostwald (3) the synthesis of p-aminobenzoic acid. 

The objectives of this investigation were { 1 ) to confirm the results of the au- 
thors mentioned above, { 2 ) to extend the study to 6 other members of the B- 
complex and (S) to determine whether quantitative differences occur in the com- 
parative synthetic abilities of human and bovine strains which might lead to a 
possible explanation of variation in their rate of growth on synthetic media. 


EXPBEIMENTAL 

Two virulent strains of the tubercle bacillus were studied : the human organism, 
H37, and the bovine strain, Ravanel. Initial cultures were obtained from the 
Saranac Lake Laboratory and grown on Vorwald’s modification of Proskauer- 
Beck’s synthetic medium. 

One hundred cc. aliquots of the medium were seeded with one loopful of organ- 
isms from a six- weeks old culture and incubated at 37°C. The age of the cultures 
used for inoculation and the size of the inoculum were alwaj’^s the same. Follow- 
ing a six weeks’ growth period the organisms were separated from the filtrate and 
sterilization accomplished bj^ use of a Seitz filter. 

A comparison of dry cell weights and macroscopic obsen’’ations of the com- 
parative amount of grovdh of the two strains, as determined by noting the ap- 
pearance of the pellicle and the amount of surface covered, showed that cell 
proliferation by the human strain was approximatelj’’ three times that of the 
bovine organism. 

The cell-free filtrate was adjusted to the proper pH and used without further 
treatment in testing for the presence of the 9 B-complex ^dtamins. Standard 
microbiological assay procedures (4 to 11) were used in making all of the analyses, 
except in the case of riboflavin where a fluorometric method (12) served as a 
check on the microbiological procedure. Vitamins tested for include biotin, 
folic acid, inositol, nicotinic acid, p-aminobenzoic acid, pantothenic acid, pyri- 
doxine, riboflavin and thiamin. 

1 From the Departments of Bacteriology and Medicine, Duke University School of Medi- 
cine, Durham, North Carolina. 

* This study was financed in part by a grant from the John and Mary R. Markle Founda- 
tion. 
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The basic medium ivas titrated repeatcdlj' for tiie presence of vitamins before 
it vas inoculated uith the bacilli and these titrations were always negative. 

Table 1 gives the results obtained from quantitative vitamin determinations 
on human and bovine filtrates. 


TABLE 1 

Vitamin synthesis per milliliter of Inhercnlc bacilltis medium filtrate 


VITAUIK 


STRAIN OF ORGANISE 



1137 

Ravanel 

Biotin 



Folic acid 



p-Aminobenzoio acid 

0.020 y 

0.002 y 

Thiamin 


0.014 y 

Riboflavin 

0.330 y 

0.060 -y 

Pantotbonic acid 


0.410 y 

0.140 y 

Pyridoxine 

0.440 y 

0.090 y 

Inositol 

14.170 y 

\ 1.2S0 y 

Nicotinic acid 

37.500 y 

0.740 y ' 



DISCUSSION 

The results obtained in this investigation would lead one to believe that tuber- 
cle bacilli actually require accessorj' nutritive factors. Preformed \’itamins are 
not required as such since the organism possesses the ability of building up these 
complex organic compounds from substances incorporated in the culture me- 
dium. In the case of each of the 9 ^•itaInins studied, after a Six weeks’ growi;h 
period an appreciable amount of each member of the group had been sjmthesized 
to render it easil}’^ measurable by sensitive microbiological techniques. 

A comparison of the data of human and of bovine organisms reveals significant 
differences. With each vitamin under consideration, sjmthesis by the human 
type organism was greater than by the bo\dne. Since the culture medium used 
is not equally satisfactory for the growth of both strains, this factor must be ac- 
counted for. The three-fold difference between growth of the two strains, how- 
ever, is insufficient to account entirely for variations in their s 5 Tithetic abilities. 

Chart 1 shows graphical^’' variations in sjmthetic abilit 5 '' between the human 
and bovine strains taking this grovdh difference into consideration. Vitamins 
synthesized are plotted as ratios. In each case symthesis by the Ravanel organ- 
ism is taken as 1 and values given for the H37 strain represent ratios of H37 to 
Ravanel symthesis of each vitamin. The H37 expectancy line shows the general 
trend that would normally be anticipated if only a difference in amount of growth 
were involved in differences of synthetic abilities of the two strains. A deviation 
of 2 units on either side of the expectancy^ line is allowed to account for errors 
introduced as a result of deficiencies in methods of analysis. 

The most striking variation obsenmd is the difference in nicotinic acid symthe- 
sis. Nicotinic acid production by the human strain is approximately fifty times 
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as great as that of the boi'ine organism. The human strain synthesized 37.5 y, 
while only 0.74 y of nicotinic acid was elaborated b}' the bovine type bacillus. 

Other deidations, while less striking than that of nicotinic acid, are also sugges- 
tive of underljdng variati ons in actual S 3 mthetic abilities of the two strains. Such 
deviations are observed with folic acid, inositol and p-aminobenzoic acid, where 
the human bacillus produces seven, eleven and ten times as much of the given 
vitamin, respective!}'', as the bovine organism. 



Ghaut 1. Variations in vitamin synthesis by H37 and Eavanel strains of the tubercle 
bacillus. 


These variations in vitamin synthesis by the two strains of organisms studied 
would seem to indicate that we are dealing here vith fundamental differences 
between the human and bovine bacillus, equally as important as other long- 
establislied cultural variations. ‘WTiether these differences in sj’-nthetic ability 
in regard to the B-complex vitamins account for the prolonged lag in the early 
growth period of the bovine organism, or whether the actual requirements of the 
two strains varjq it is impossible at this point to say. Therefore, we can only 
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offer the suggestion that such an explanation of the lag period on the basis of 
varied sj'nthetic abilities is a possibility quite logical in view of our present 
findings. 


SUMMARY 

1. A study of the sj'nthesis of \dtamins of the B-complex by the tubercle bacil- 
lus was undertaken (1) to confirm previous reports of sjmthesis of riboflavin, 
biotin and p-aminobenzoic acid, (2) to extend the study to other members of the 
B-compIex and (S) to discover if significant differences exist in the sjmthetic 
powers of human and bo\dne strains of the organism. 

2. H37 and Eavanel strains of the tubercle bacillus were cultured on a sjm- 
thetic medium, and the cell-free filtrate analyzed for the presence of the B-com- 
plex %’itamins. 

3. The follovdng 9 vitamins were found to have been ssmthesized b}' both 
strains of the tubercle bacillus : biotin, folic acid , inositol, nicotinic acid, p-amino- 
benzoic acid, pantothenic acid, pjHidoxine, ^ibof^a^^n and thiamin. 

4. Appreciable differences were observed in the amount of nicotinic acid, 
p-aminobenzoic acid, folic acid and inositol S5mthcsized by human and bovine 
strains. These differences were too marked to be credited entirely to the greater 
cell proliferation of the human type organism. 

SUMARIO 

1. Emprendidse este estudio de la sfntesis de las vitaminas del complejo B 
por el bacilo tuberculoso, a fin de: (1) confiirmar previas comunicaciones sobre la 
sfntesis de la riboflavina, la biotina y el dcido p-aminobenzoico, (2) para extender 
el estudio a otros miembros del complejo B, y (3) para descubrir si existen diferen- 
cias significativas en las facultades sintdticas de las cepas humana y bovina del 
microbio. 

2. Las cepas H37 y Ravenel del bacilo tubereuloso fueron cultivadas en un 
medio sintdtico, analizdndose despuds el filtrado exento de cdlulas, en cuanto a la 
presencia de vitaminas del complejo B. 

3. Descubridse qne las siguientes nueve vitaminas habfan sido sintetizadas por 
ambas cepas del bacilo tuberculoso: biotina, dcido fdlico, inositol, dcido nicotfnico, 
acid p-aminobenzoico, dcido pantotdnico, piridoxina, riboflavina y tiamina. 

4. Observdronse diferencias apreciables en la cantidad de dcido nicotfnico, 
dcido p-aminobenzoico, dcido fdlico e inositol sintetizada por las cepas humana y 
bovina, siendo las diferencias demasiado grandes para poderlas atribuir por 
complete a la mayor proliferacidn celular del naicrobio de tipo humano. 
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THE RELATIONSHIP OF ACQUIRED RESISTANCE, ALLERGY, ANTI- 
BODIES AND TISSUE REACTIVITIES TO THE COMPONENTS OF 
THE TUBERCLE BACILLUS'-2 =* 

SroNEY RAFFEL 

About three years ago we undertook the study of acquired resistance and other 
immvuiological responses associated with tuberculosis, from the viewpoint of an 
analysis of the host’s acthnties in relation to the isolated components of the 
bacillus. 

The knowledge that already exists of such relationships is highly stimulating. 
At least two of the major alterations induced in the body may be accounted for 
on the basis of isolated and purified bacillary constituents. The cellular elements 
which compose the proliferative tubercle may appear as the result of the injection 
of the phosphatide of M. iuhe-rculosis into normal tissues; the wax of the organism 
has a similar property (1). Such “anatomical tubercles” are entirely lacking in 
the element of infectiousness, but in both instances the quantities of these lipids 
necessary to effect such tissue responses are disproportionately large as compared 
with the effectiveness of small numbers of bacilli in this regard. Again, the 
hypersensitivity of tuberculous infection is clearly a response to the protein mthin 
the bacillus (2), but there has been no convincing e^^dence that this reactive 
status can be induced by treatment of normal animals with the protein itself. 
Only wirole bacilli, living or dead, have been found successfully to initiate the 
“tuberculin type” of hypersensitiveness (3, 4). 

Acquired resistance, although it is concrete enough in demonstration, has 
remained so far unexplained in natiu-e. Lurie (5) has provided ingenious evi- 
dence that both fluids and cells of the immune animal contribute to the resistant 
state. The mechanisms b^"^ which either contribute, and in response to wdiat 
land of impetus supplied by the bacillus, are questions for wdiich clear answ^ers 
have not been supplied. 

Our earlier efforts to expand such information w'ere centered on the possible 
role of the potysaccharide of the tubercle bacillus in pro^dding the stimulus for 
acquired immiinity. The reasons for this have been set foidh before (6). It was 
hoped that evidence for such a r61e of bacillary polysaccharide would not only 
relate immunity to the responsible portion of the organism, but w'ould also set 
on the fijm basis of immunological specificity the relationship, or lack of relation- 
ship, of tins response to allergy. 

As our wmrk progressed it became apparent that the study could not remain 
restricted to this single response and tins single bacillary substance. The results 

* From the Department of Bacteriology and Experimental Pathology, Stanford Univer- 
sity School of Medicine, Stanford University, California. 

- The work on which this report is based has been supported since 1943 by the California 
Tuberculosis and Health Association and the National Tuberculosis Association. 

’ Presented before the Medical Section at the 42nd annual meeting of the National Tuber- 
culosis Association, Buffalo, New York, June 12, 1946. 
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which are reported, therefore, include integrated observations concerning several 
bacterial constituents and four concomitant types of host responses. 

On the side of the bacillus we have studied the effects of the following materials; 
carbohydrates, imheated protein, phosphatide (crude and purified) and acid-fast 
wax.'* In addition, we have employed bacilli deprived- of phosphatide and wax 
by ether-alcohol and chloroform extraction, defatted bacilli to which lipids were 
re-added, bacilli hilled by moderate heat and firing BCG organisms. The 
various isolated bacillary preparations may be described briefly as follows; 

The carbohydrate has, in the main, been that which is readily extractable by aqueous 
vehicles from the synthetic culture medium on which bacilli have grown, or from defatted 
bacillary bodies. Limited experiments have also been carried out with polysaccharides 
split off from the phosphatide, the wax and the firmly bound lipids of the bacillus. 

Unheated protein is obtained from synthetic culture fluid or from defatted bacillary 
bodies by extraction with phosphate buffer at pH 7.3. The protein is reprecipitated eight 
times in the cold by half saturation with ammonium sulphate at pH 7.0. This is antigenic 
protein in as close an approximation to the native state as ordinary chemical methods 
permit. 

Two phosphatide preparations have been employed. Our own material was obtained 
by extracting unlnlled virulent bacilli with an equal mixture of ether and ethyl alcohol, 
through which carbon dioxide had been bubbled. The total extraction period was five 
weeks. The extract was filtered through Seitz pads under carbon dioxide pressure, then 
brought to drjmess in a stream of carbon dioxide. This is the “crude phosphatide” of 
Anderson (7). It was deliberately employed without further purification so that any bio- 
logical effect of “impurities” (from the organic chemical viewpoint) would be detected. 
A sample of purified phosphatide for comparative work was kindly supplied by Dr. R. J. 
Anderson. No difference in activity of the two preparations was noted in our experiments. 

The chloroform soluble waxes were obtained from bacilli previously extracted with 
ether-alcohol and subjected for a five week period to carbon dioxide treated chloroform. 
Tliis extract was filtered through Seitz pads under carbon dioxide pressure and evaporated 
to dryness under a stream of carbon dioxide. The yellow brittle wax was then dissolved in 
a small volume of toluene (of specific gravity of 0.86) and centrifuged for two hours to 
eliminate any bacterial bodies which might still be present. The toluene solution was 
then redried under a stream of carbon dioxide. 

With such materials, some representing several sources and methods of prepa- 
ration, we have injected guinea pigs over long periods (three to six months) and 
have sought correlated information on these points: the ability of animals so 
treated to resist subsequent infection, the development of the tuberculin-type of 
allergy, the responses of tissues to other bacillarj’’ components as manifested by 
skin reactivity, and the production of antibodies to various chemical components 
of the bacillus. 

The current results of these trials are expressed in condensed and ra'ther un- 

< Samples of carbohydrate as well as phosphatide, for comparison with our own and for 
confirmation of results, have been kindly supplied by Dr. R. J. Anderson of Yale Univer- 
sity. Volumes of sjmthetic medium culture to supplement our own for isolation of bacillary 
constituents, and large quantities of Old Tuberculin, have been generously provided bv the 
Cutter Laboratories of Berkeley, California. ^ 
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qualified form in table 1. These data represent observations made at the com- 
pletion of the scries of injections of each of the types of vaccines listed, and 

TABLE 1 


Integration of immunological responses in guinea pigs 
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* Tuberculin-type allergy determined by skin reactivity to Old Tuberculin and reaction 
to subcutaneous injection of living virulent bacilli. 

t The range of doses employed to elicit these responses were as follows: 

OT~0.1 cc. l:10 through 1:500. 

H.M.W. protein — 0.5 mg. through 0.01, doses comparable to those of OT on basis of 
protein content. 

Polysaccharide — 0.1 mg. 

Phosphatide — 0.1 rag. 

t H.M.W. protein is the “high molecular weight” antigenic protein described in the text. 
§ Polysaccharide e.xtractable by aqueous solutions from medium or defatted bacillary 
cells, as described in text. 

** One animal has been found to produce demonstrable antibody of this kind, 
tt Reactions in occasional animals. 

These responses to high molecular weight protein were of the urticarial type, fading 
after twenty-four hours. 

Note: In this table the symbols represent the trend of reactions in the majority of ani- 
mals of the groups listed, 

immediately preceding the inoculation of virulent bacilli as a test for resistance. 
Although similar determinations were made periodically during the immunization 
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period and ttiroughout the course of infection, it is just preceding test infection 
that an animal should reveal those acquired qualities which will serve to protect 
it. The profusion of symbols may be reduced to a few simple conclusions. 

1. Acquired resistance: We have been unable to demonstrate Ihe appearance of 
acquired resistance in animals treated nith any preparation except BCG. In 
view of reports (8, 9) of the successful immunization of animals and possibly of 
man with heat-killed bacilli, we have repeated these trials several times, with two 
different strains of moderately virulent human tubercle bacilli. Whatever slight 
benefits may have resulted to guinea pigs so prepared, they have appeared to us 
highly equivocal when contrasted with the resistance revealed by the simul- 
taneously observed BCG immunized animals. It is important to note in this 
connection that our criteria of resistance, our infecting doses and the host of 
choice for these studies have all combined to constitute a crucial test for re- 
sistance. The criteria of resistance are based on observations of regional lymph 
node involvement following subcutaneous infection, weight fluctuation, survival 
time and gross and microscopic pathological examinations. Of these, the last 
has proved most reliable, and an effort has been made to take account onlyW 
significant differences between variously treated groups of animals. Our 
challenge doses of virulent bacilli have been large (1 mg. wet weight of H37 or 
H37 Rv), because earlier experiences taught us that with smaller numbers of 
bacilli which may approach the spontaneous infection range, the element of 
infection-resistance complicated our interpretations to the point of uselessness. 
So far as the host is concerned, the meagre native resistance of the guinea pig to 
M, tuberculosis is too well known for comment; this is of especial interest because 
some of the more exiensive work which has resulted in a judgment of efficacy of 
heat-killed bacilli as immunizing agents has been carried out in the relatively 
(natively) resistant rabbit (9). 

A detailed discussion of the r61e of the host in the evaluation of vaccines is 
actually beade the point for our pm-poses. We are seeking to relate xmequivocal 
resistance in the guinea pig to the stimulating factor in the bacillus and for this 
purpose a stringent set of requirements seems more rational than one which is too 
susceptible to subjective interpretation. 

As is cAudent from the table, no one of the bacillary components so far tried, 
alone or conjoint^, has resulted in resistance to tuberculosis. 

2. Allergy: The classical hypersensitmty to the protein of the tubercle bacillus 
has been considered in the table together with resistance, because of the contro- 
versial aspects of their possible relationship. As has been indicated, acquired 
resistance has been observed only in BCG immunized animals, in which there is a 
. simultaneous occurrence of allergy. On the other hand, in addition to heat- 
killed bacilli, it has been possible with two of the antigen preparations used to 
reproduce the delaj’-ed type of tuberculin allergy in the complete absence of 
resistance. Examination of the table reveals that the important element which 
enters into “artificial” sensitization of the tuberculin t5T>e is the bacillary wax 
and the order of listing provides an evolutionaiy outline of this observation! 
We first found in several repeated experiments that groups of animals repeatedly 
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injected with large doses (10 mg.) of feacilli which had been subjected to extrac- 
tion for removal of phosphatides and waxes did not develop significant hyper- 
sensitivity to Old Tuberculin. On re-adding each of these lipids to such bacilli, 
it was found that the waxes restored the sensitizing power. When now the iso- 
lated protein was combined with wax, sensitization occurred and, furthermore, 
the wax by itself produced the same effect. This has been noted with two 
separate wax preparations in different experiments. We have gone to consider- 
able pains to free the wax of residual bacilli (even though any present would be of 
the non-sensitizing defatted type in any case) by Seitz filtration and subse- 
quently by dissolving the material in a solvent (toluene) of low specific gra^dty 
and centrifuging for a prolonged period. Tubercle bacilli have not been found in 
the sediments of such preparations. 

It is obvious then that protein in antigenic form persists in the chloroform 
extracts which contain the wax, despite the well known protein denaturant action 
of this organic solvent. The presence of protein is indicated not only by the fact 
of sensitization to tuberculin, but in addition by the demonstration in the serum 
of all guinea pigs receiving the waxes of the presence of antibody for protein. 
In addition, these animals at infection demonstrated a modified Koch reaction to 
inoculation of bacilli; i.e., there was induration and er 3 i;hema but no necrosis. 

The quantitative aspects of the wax-induced hypersensitivity and the criteria 
by which tliis is distinguished from anaphylactic sensitmt}’’ have not been com- 
pletely investigated as yet. Some information on these points is available, 
however, as detailed below. 

With regard to quantitation, the earliest skin tests with Old Tuberculin have 
been performed following the second injection of 5 mg. of wax, eighteen days after 
the beginning of treatment. At this time aU of 20 animals reacted to OT 1:10, 
and several days later a titration of responsiveness revealed that about half the 
guinea pigs reacted to OT up to a dilution of 1 : 500. This approaches the range 
or reactivity of the guinea pig during the course of tuberculous infection. 
Whether tuberculin reactivity may occur earlier and whether after further in- 
jections of wax the level of hypersensitivity increases, are points currently under 
study. 

The criteria which establish that hypersensitivity is of the delayed tuberculin 
rather than the anaphylactic t 3 q)e are multiple, and must be fully satisfied 
before the claim can be justified that tuberculin allergy has been produced without 
the presence of whole bacilli in the tissues. The hypersensitmty of tuberculosis 
and of some other infectious diseases differs from anaphylactic hypersensitivity 
in several basic respects. A major item is the fact that allergy of the tuberculin 
type involves aU tissues of the body, whereas h 5 >persensitivity of the anaphylactic 
type makes itself evident in contraction of smooth muscle and alterations in 
vascular endothelium. This characteristic of tuberculosis hypersensitivity, the 
VTilnerability of all cells to contact with antigen, is closely related to the patho- 
genesis of the disease, for in the highly sensitive body it leads to cellular necrosis. 

At this time we have at hand evidence of several kinds to indicate that we are 
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dealing mth delayed tuberculin-type hypersensitivity in guinea pigs treated with 
wax-protein, 

(a) Animals treated mth the protein-containing wax preparation subsequently 
react to Old Tuberculin injected intracutaneously. As opposed to this, it has 
been common experience ibat animals in which anaphjdactic hypersensitivity 
has been induced with tuberculoprotein alone develop skin reactivity to homolo- 
gous protein onty and not to Old Tuberculin. 

(b) The character of the skin reaction to Old Tuberculin appears to be typical 
of that seen in infected animals. 

(c) In 4 animals injected parenterally with 2.0 cc. of Old Tuberculin, no symp- 
toms or signs of anaphylaxis were seen. AH animals became ill — ^weak and 
restless — during the subsequent eight hours, and one died at seventy-two hours. 
Normal aniinnlR which received such injections at the same time -were entirely 
unaffected. 

(d) Two animals wMch received 16 mg. of high-molecular-weight protein 
intravenously showed no indication of the anaphylactic syndrome. Subse- 
quently there was weakness persisting for eight hours, but no deaths. 

(e) A group of 9 wax treated animals received 1.0 mg. wet weight of living 
bacilli subcutaneously as an infecting dose. All developed ei^dhema and indura- 
tion at the site, demonstrable at twenty-four and forty-eight hours. This 
compared in degree with similar reactions observed in groups of animals receiving 
the same infective dose at the same time after prolonged immunization with 
BCG , and with heat-killed bacilli. On the other hand, groups of animals which 
had been vaccinated with defatted bacilli, with defatted bacilli mixed with 
phosphatide, with unlieated protein or with this protein mixed with phosphatide, 
and a group of untreated control guinea pigs, showed no indication of altered 
reactivity to the infecting dose of bacilli. This direct comparison was especially 
convincing in indicating that the wm treated group of pigs, with regard to hyper- 
sensitivity, behaved like groups of animals which had been senatized by means of 
injections of whole tubercle bacilli. 

(/) The uterine horns were removed from 4 wax treated animals and tested 
in vitro by the Schultz-Dale method for reactivity to Old Tuberculin. None of 
the 8 horns revealed any reactivity whatever to this substance, although the 
inability of the smooth muscle was proved in each instance by the occurrence of 
marked contraction on the addition of histamine to the bath. 

(g) The sera of 3 wax treated animals were injected into normal guinea pigs. 
Each serum was administered intraperitoneally into one normal and intra- 
cutaneonsly into a second. Twenty-four hours later the 6 animals were tested 
for skin reactivity to Old Tuberculin; the guinea pigs which had received serum 
intracutaneously were injected into the same sites with tuberculin. There was 
no indication in any instance that this sensitivity was passively transferable by 
serum. 

A final criterion involves the explautation of tissues of hypersensitive animals 
into culture and tlie demonstration of cellular death on contact with tuberculin. 
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This is presently under investigation; at the same time ve are engaged in ex- 
tending the other lines of evidence described above. 

In summarj’ then, all the evidence which we have so far had the opportunity 
to accumulate points in the same direction; namely, that the hj'pcrsensith'ity 
established in guinea pigs by protein-wax of the tubercle bacillus is of the de- 
layed tubercuh'n-tj’iJe. 

Since the allergic state thus appears to be induced by isolated components of 
the bacillus, and since animals so sensitized have shoum no indication of resistance 
to tuberculous infection, it appears that the antigenic component which evokes 
h 5 'persensiti\dty is not the stimulus responsible for setting up the resistant state. 
To complete this segregation of host reactions to bacillarj'' components, it is 
highl}' desirable that we should be able to produce udth the proper isolated 
substance a positive reaction limited to the first column of the table — resistance 
unencumbered by allcrgj'. Tliis has so far been unsuccessful, but in view of the 
chcmo'immunological evidence alreadj' at hand it is difficult to subscribe to the 
view that the allergic state, that is, reacthity to the protein of the tubercle 
bacillus, constitutes a significant part of the resistance to tuberculosis. 

3. Tissue reactions: The responses of the tissues of immunized guinea pigs to 
fractions of the bacillus other than the protein have also been studied. It has 
been our endeavor to reveal the relationslup of acquired immunity to a par- 
ticular component of the bacillus bj' such a method, or by demonstrating a par- 
ticular humoral antibody present only in the resistant animal, as discussed in the 
folloudng section. Onlj' a limited number of different fractions have been em- 
ployed, but these have undergone concentrated study, varjnng the methods of 
preparation, purity of fractions, doses and so forth. 

It is evident that as regards protein, two groups of animals immunized with 
this material, alone or mixed with phosphatide, did not develop reacti\ity to 
Old Tuberculin. These did however become hypersensitive to “high-molecular- 
weight” protein, the unheated antigenic material obtainable from synthetic 
culture mediiun or baciUarj’’ bodies. But such h 5 'persensitivity is well delineated 
from that w'hich we know as tuberculin-t>'pe allergj’^; this difference has been 
clearly defined by Rich (3). Those animals in which protein reactivity was 
limited to the high-molecular-weight material showed skin reactions which dis- 
appeared after twenty-four hours and were of the Arthus tj-pe rather than of the 
tuberculin-t 3 T)e. 

Grosslj’^ demonstrable tissue reactmtj’^ to carbohydrate does not occur in the 
skin of normal guinea pigs when small doses (0.1 mg.) are emplo^’^ed for injection. 
Sldn reactions have been observed in the groups of treated animals indicated in 
the table, however, under conditions wherein contamination of the preparations 
with protein has been excluded as the causative factor. This has been so con- 
sistent an observation that we feel little doubt of its independent existence (10, 
11). This reactivity is manifested also as an anaphjdactic type of response, the 
dermal edema and erythema reaching a peak at from eight to twenty-four hours 
and usually fading entirely by forty’^-eight hours. We have tried to determine the 
correlation of this response with resistance but, although it is more intense in 
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resistant groups (BCG), it occurs also in other series of animals without acquired 
resistance, and we are not prepared at this tune to assess this tissue activity 
with respect to acquired immunity. 

4. Antibodies: A good deal of our effort has been devoted to the analysis of 
antibody responses of animals following their courses of injections and imme- 
diately prior to challenge infection. There are extant many reports concerning 
the immune bodies as related to acquired resistance, but our interest was spe- 
cifically directed toward the individual antibodies to individual components of 
the cell. It is entirely possible , w’hen testing for antibody by the use of whole 
bacillar}’’ antigen, to find that positive reactions occur with the sera of animals 
which may or may not be resistant. But the important issue is not -w’hether 
antibodies reacting -ndth the whole cell have been produced, but whether there is 
antibody to the particular component of the cell which is responsible for inducing 
acquired immunity. We do not know in the case of the tubercle bacillus which 
part of the cell this may be, but it is possible that by correlating the occurrence 
of a particular antibody with the occurrence of resistance, evidence might be 
gained on just this point. This is a well established immunological principle 
which is frequently neglected in the interpretation of immunity responses in the 
host. 

In table 1 the antibody responses are noted simply on the basis of occurrence 
in groups of animals recemng the various preparations indicated; no evaluation 
is given here as to frequency of occurrence, and this may be misleading. Of the 
various antibodies found in the groups of animals in which they do occur, that to 
the protein is by far the one most frequently found. In these groups it is present 
in almost 100 per cent of animals. This is true also for serum reactmty ’with 
various types of whole bacillary antigens. Antibodies to wax occurred occa- 
sionally, and those to phosphatide less often, in those groups designated as posi- 
tive. Antibody reactive with polysaccharide has been found in only one animal 
in about 200 tested. 

The overall distribution of antibodies to bacillary components is thus greatest 
in animals immunized with BCG and heat-kiUed bacilli. When the indi-viduals 
in these groups were examined, however, many of the most resistant of the BCG 
animals did not show antUipoidal antibodies, for example, whereas others -with 
less marked resistance had these in measurable strength. In short, when we 
attempt to correlate these antibodies ■with the subsequent resistance to infection, 
it is obvious that no one of these antibodies, nor any combination of them, is 
related to resistance. It is of course possible that some other antigenic factor, as 
yet untested, may be involved, but these chemical fractions already tested rep- 
resent the main components of the cell. 

DISCUSSION 

■^at we have to present now is an inroad into the examination of immuno- 
logical reactions in tuberculosis on the basis of fractions of the tubercle bacillus. 
It may be worthy of repetition that only by establishing clear-cut relationships 
between host responses and bacillary components does it seem possible to avoid 
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the many controversial aspects of such concepts as acquired resistance in relation 
to allergy, the specific nature of the resistance mechamsm, and related subjects. 
A complete analysis of this kind may prove to be impossible in the present state 
of ehcmical Imowledge and methods, but it is deserving of a systematic stud3\ 
Tlie methods of pathologj' have jncldcd much to our understanding of the disease 
( 3 , 4 ), hut Uiese appear to liave reached a plateau where personal interpretations 
b}-- highlj’- qualified observers are at variance, and this ivill continue until the 
overall aspects of the situation are reduced to their elements. 

Our findings so far appear to dissociate the h3''pcrscnsitivc state from resistance 
b3" inducing the latter as an independent state vdth chemical components derived 
from the bacillus. If resistance can now be induced in the absence of h3qjersensi- 
tmt3’^ on a similar basis, it will be difficult to sec how indindual interpretation 
could scriousl3’' enter into the conclusions. It has not been possible definiteb’^ to 
estabfish that an3' of a variet3’' of skin responses or humoral antibodies directed 
against components of the bacillus arc related to the resistant state. This ma3’^ 
mean that it rests on some response not measurable b3’’ present immunological 
methods, or that it is directed against one of the chemicall3’- minor portions of the 
microorganism. 

Our plans arc aimed toward an e-vpansion of information along these lines, so 
that eventuall 3 ’’ we ma 3 ' be able to present a S 3 ^tematic sur\'e 3 ’’ of most of the 
chemical constituents of the bacillus, as well as of bacilli deprived of individual 
constituents, integrated with the immunological responses discussed above. 

This report anticipates the future publication of t)ie extended details of this 
and related work. 


suitfALAnr 

Acquired resistance in tuberculosis cannot, at this time, be ascribed to any 
specific chemical portion of the tubercle bacillus. Attempts to estabfish such a 
relationship have included serological analysis employing the sera of resistant 
animals with chemical fractions of the bacillus, tissue responses to various iso- 
lated portions of the bacillus, and active immunization with such baciUary 
components. 

The delayed tsqie of tuberculin allergy has apparently been reproduced witli 
isolated bacillary elements. The protein and wax of the human tubercle bacillus 
regularly induce reactivity to Old Tuberculin in guinea pigs. Although this 
demonstration is not yet complete, suflScient of the criteria have been satisfied 
to indicate that the hypersensitivity is the same as that consequent to the pres- 
ence of whole tubercle bacilli in tlie tissues. 

A preliminary experiment indicates that guinea pigs which have been rendered 
hypersensitive by means of isolated bacterial constituents do not develop 
resistance to infection with the tubercle bacillus. It is believed that this may 
provide the first immuno-chemical cAodence for a distinction between h 3 q 5 er- 
sensitivity and immunity in tuberculosis. 
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SUMARIO 

A esta fecha no cabe imputar la resistencia adquirida a la tuberculosis a 
ninguna fraccidn quimica espectfica del bacilo tuberculoso. Los esfuerzos 
encaminados a establecer tal relacidn ban comprendido : andlisis seroldgicos 
empleando sueros de animales resistentes con fracciones quimicas del bacilo, 
respuestas histoldgicas a varias porciones aisladas del bacilo e inmunizacidn 
activa con esos componentes bacilares. 

La forma tardia de la alergia tubercuUnica ba sido aparentemente reproducida 
con elementos bacilares aislados. La proteina y la cera del bacilo tuberculoso 
bumano evocan con regularidad reactividad a la Tuberculina Antigua en el 
cobajm. Aunque la demostracidn no es todavfa completa, j'a se ba cumplido 
una propbrcidn suficiente de las pautas para indicar que la bipersensibilidad es 
iddntica a la consecutiva a la presencia de bacilos tuberculoses integrbs en los 
tejidos. 

Un experimento preliminar indica que los cobayos bipersensibilizados por 
medio de componentes bacterianos aislados no manifiestan resistencia a la 
infeccidn por el bacilo tuberculoso. Esto acaso aporte el primer date inmuno- 
qulmico para diferenciar la bipersensibilidad y la inmunidad en la tuberculosis. 
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RESPIRATORY PATTERNS IN PULMONARY TDBERCDLOSISi 
M. N. RAO AND LESLIE SILVERMAN* 

In a recent article (1) we described a new t3T3e of pneumotachograph for re- 
cording the instantaneous rate and volume of air-flow during respiration. 

This instrument consists of a section of straight tubing (31.6 mm. inside diameter) 
with an opening across the diameter of the tube. A fine platinum wire (lO/i in diameter 
and 200 mm. long) is suspended across the tube. The ware is encased in an air-tight hous- 
ing and is pivoted at one end and fastened bj^ a half-turn phosphor-bronze spring at the 
other end. The displacement of the wire is recorded photographically by a mo\nng 
paper camera. Light from an arc lamp passes through small windows on either side of 
the tube parallel to the plane of the nire movement. The deflection of the wire is es- 
sentially linear with airflow and the inertia, lag and frequency of \dbration do not interfere 
with respiratory measurements. Unlike other instruments dewsed for tliis purpose, tins 
apparatus does not introduce significant resistance to airflow and, therefore, does not 
affect normal respiration. 

The complete measuring apparatus consists of two instruments as described above, 
two minimal resistance valves (2), connecting tubing and a Heidbrink type face-piece. 
Tire instrument described above is modified slightly to permit expiratoiy airflow measure- 
ments since expiratory air is saturated with moisture and is in turbulent motion. These 
modifications are described in our article (Silverman, Lee and Drinker (3)) dealing with 
asthmatic patients. 

A study of several asthmatic patients (3) indicated that the teclmique ma}’^ be 
of diagnostic value in indicating pulmonary changes, such as bronchial constric- 
tion or loss of pulmonary elasticity. Because of the results obtained vith asth- 
matic subjects, further studies upon other lung conditions was desirable. It was 
possible that certain pulmonary involvements where the injury was knomi, 
such as in poliomyehtis or in any paral 3 ^sis of the diaphragm, such as following 
phrenic evulsion, might produce a definite respiratory pattern. In chronic or 
slowly developed diseases, such as tuberculosis or silicosis, there might be a 
concurrent change in the pattern of breathing with the progress of the disease. 

There are several factors associated udth respirator 5 '^ conditions in tuberculosis 
which may alter the pattern of the breathing. Some of these factors are pleural 
adhesions and consolidation or operative procedures, such as artificial pneumo- 
thorax and thoracoplasty. To our knowledge no breatliing studies of the tjqse 
made- possible by this apparatus have been reported for tuberculosis patients. 
The results of such a study of 8 well studied tuberculosis patients are presented in 
this article. 

‘From a thesis presented by M. N. Rao in partial fulfillment of the requirements for the 
degree of Doctor of Public Health, Harvard School of Public Health, Boston, Mas- 
sachusetts. 

^Assistant Professor of Industrial Hygiene, Harvard University School of Public Health, 
Boston, Massachusetts. 
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EXPERIIIENTAL 

The patients used in this investigation are listed in table 1 vuth their phj'sical 
condition at time of admission to the Sanatorium. Also noted is their condition 
just prior to our investigation \rith the laboratoiy air-flow apparatus. All 
patients were ambulatoiy and were made available for studj^ through the kind- 
ness and cooperation of Dr. Francis P. Dawson, Acting Superintendent of the 
Middlesex Sanatorium, Waltham, hlassachusetts. 

TABLE 1 


Summary of clivical data on tuberculosis patients observed in this study 


’ SERIAI. 

'number 

SUBJECT 

RECORD 

NUMBER 

AGE 

SEDI- 

MENTA* 

TION 

RATE 

VITAE 

CAPACITY 

CLINICAL CONDITION 

AT ADMISSION 
(date in dr.\ckets) 

clinical CONDITION 

AT TIME OF 
EXAMINATION 

■ 

■ 

25 

M! 

i 

i«m. 

15 

CC. 

5,140 

Far advanced 
{Aug., 1944) 

j 

A case for thoraco- 
plast 3 ’' 

2 

J. F. D. 

i 

27 

! 53 

1 

i 42 

i 1.900 

! 

i 

1 Far advanced 
(.\ug., 1944) 

1 

Slight improvement 

3 

tv. McH. 

28 

25 

1 

30 

4.300 

Moderately ad- 
vanced (July, 
1944) 

Progression of dis- 
ease 

4 

L. L. 

29 

37 

15 1 

1 

4.500 

Moderate! 3 ’ ad- 
vanced (Nov., 
1943) 

Condition same 

5 

E. II. W. 

30 

50 

50 

2,475 

Far advanced 
(Dec., 1943) 

Slight improvement 

6 

W. W. 

31 

59 

52 

2,000 

Far advanced 
(June, 1944) 

N'o recent change 

7 

m 

32 

42 

40 

1,550 j 

Far advanced 
(May, 1943) 

Slight improvement 

s 

J. -McL. 

33 

53 

50 


Far advanced 
{.'tpril, 1944) 

No change 


Records were taken after the subjects had been sitting quietl 3 ' for ten minutes. 
A record of at least eight respirations was then made. Inspiration and expi- 
ration resistances of 0.8 mm. of water per liter of air-flow per minute were added 
to the breathing circuit, without the knowledge of the subject, bj- means of 
adjustable resistances described in a recent article (4). After five minutes an 
8-respiration record was obtained for this condition. The resistances were re- 
moved and another record was obtained after five minutes for comparison with 
the first taken with resistance to breatlung. 
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RESULTS 

A portion of each of the minimal resistance curves on the S subjects are shown 
in figure 1 . In addition to these curves a careful analysis was made of the records 
for maximum flow, minute volume, respiration rate, time to reach maximum 
inspiratoiy and maximum expiratory flow in per cent of the respective respiratory 
cycle. These values did not indicate a significant deviation from normal sub- 



Fig. 1. Respiratory traciugs (pneumotachogranis) of S cases of pulmouaiy tuberculosis. 
Note the base line is inadvertently misplaced in records 30, 32 and 33. The upper curves 
represent inspiration, the lower expiration. The curves read from right to left. Time in- 
tervals one fifth second. 

jects. The following observations on these patients and their respiratoiy curves 
(figure 1) are worth noting: 

Patient 1: J. S., male, 29 j^eai-s old at the time of e.\'amination. (Record 25, figure 1.) 
This patient was fimt diagnosed as having very mild tuberculosi.s in March, 1942. He 
entered the Sanatorium for a brief period and then was discharged. In August. 1944 he 
was readmitted with far advanced disease. A right pneumothorax was tried and aban- 
doned. At the time the respiratoiy tracing was made he was being considered for thor- 
acoplastj'. Tliis was completed later and he is still a patient at the Sanatorium. 

X-ray diagnosis (film corresponds to period of above e.xamination; March, 1945): 
Right lung field: mixed infiltration from apex to fifth rib; dense homogeneous shadows 
which may be fluid in the pleural cavitv'. -A small cavity appeals above the third rib. 
Left lung field: scattered fibrotic infiltration in the third inteispace. Possibly some 
fluid in the right apex. 
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Analysis of respiratory tracing: Record 25 represents a normal type of curve with 
characteristic jerky motions during inspimtion and expiration. The upper portion of the 
cur\fe represents inspiration and the lower, exiriration. 

Patient J. F. D., male, 52 j^ears at the time of examination. (Record 27, figure 1.) 
Tliis patient entered the Sanatorium in January, 1941, after diagnosis of far advanced 
tuberculosis. He refused pneumothorax treatment and was considered a poor risk for 
thoracoplasty. After bed-rest the patient was discharged in April, 1942. He was re- 
admitted in August, 1944, and again received bed-rest until May, 1945, when he was 
discharged. He is now under obseiwation in the out-patient clinic and appears to be in 
a satisfactoiy condition at the present time (May, 1946). 

X-ray diagnosis (film taken on first examination, December 30, 1940) : Right lung 
field : mixed infiltration, upper half of lung; irregular areas of decreased density suggesting 
honeycomb ca^dtation. Left lung field: scattered and diffuse infiltrations tluough entire 
lung of a mottled character. Emphysema at both bases. 

X-ray film taken at time respiratoiy tracing was made (shown in figure 2). This plate 
shows that in the right lung there is a spread of the disease tlmoughout the entire lung 
field wliich is veiy marked in the upper lobe. A poorly defined ca\’itation and fluid are 
present. In general tliis patient is a good example of earty fibrosis and progressing to 
excavation. The trachea has been displaced in the process. 

Analysis of respiratoiy tracing : Record 27 appeara normal during inspiration, but there 
is obATOus damping and a sudden drop in flow at the end of the expiratory phase of the 
cycle. This shape of cuiwe was observed prcAdously in known cases of astlmia (3) and 
recently in obseiwation on silicotic patients. No histoiy of either disease was indicated 
in this patient. 

Patient S: W. McH., male, 24 yeais at the time of examination. (Record 28, figure 1.) 
When dagnosed in March, 1943, this patient had mild disease. In July, 1944 the disease 
showed moderate advancement and the patient was admitted to the Sanatorium. A 
left pneumothorax was unsuccessful and the patient was given bed-rest until discharged 
in August, 1945. 

X-ray diagnosis (film corresponding to above tracing): Right lung field: normal. 
Left lung field : slight pragression of the disease. 

Analysis of respiratoiy tracing; Record 28 is that of a very irregular breather with no 
characteristic deviation from normal. 

Patient 4: L. L., male, 38 yeais at the time of examination. (Record 29, figure 1.) Tliis 
man was first rejected by the Aimy for selective scnice in May, 1942. In November, 
1943 he was admitted to the Sanatorium and his condition was diagnosed as moderately 
advanced tuberculosis. Since our e.xamination he has rcfused'artificial pneumothorax 
treatment and in May, 1946 was bronchoscoped. A pereistent positive sputum is still 
present. 

X-ray diagnosis (fihn on admission, November 24, 1943): Right lung field: nomial. 
Left lung field : some progression of disease. Film at time of respiratoiy tracing (Alarch 
21, 1945): No appreciable change from above. Questionable progression of disease in 
right lung. No fibrosis or emphysema is present. 

Miulysis of respiratory tracing: Rccoi-d 29 appears normal exceiit that the expiratoiy 
curve is almost, mternipted halfway through the cycle. Comjilcte interruption in this 
pliasc of the cycle has been seen in patients with broncliial spasm. 
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Paiient d: E. H, W., male, 45 years at the time of examination. (Record 30, figure 1.) 
The first diagnosis of disease in this patient was made in April, 1943. Ho was admitted 
to tlie Sanatorium in April, 1943. with a diagnosis of moderately advanced disease. After 
a month lie was discharged and obsen^ed in the out-patient department where his X-ray 
film showed progression and he was readmitted in December, 1943. At this time liis 
sedimentation rate was 60 mm. (Wuntrobe), but by the time the respiratory tracing was 
made tliis had dropped to 50. Hemorrhages started late in October, 1945, and the 
patient died Nowiber 14, 1945. At the time the respiratory tracing was made he had 
no complaints. 

X-ray diagnosis (film taken on February 21, 1945, just prior to respiratory tracing): 
Eight lung field: a large ca\'ity is present in the upjicr portion. (See figure 3). In the 
first plate obtained on this patient some fibrosis was evident in this area. Left lung 
field: nonnal. 

Analj’sis of respiratory tracing: Record 30 indicates that some damping is present in 
the expiratory phase of the respiratory curves as shown bj* the smoothing and rounding of 
the cuiTes. (The base lines were unfortunately disjilaced during the recording.) 

Paiient 6: W. W., male, 57 years at the time of examination. (Record 31, figure 1.) 
This patient entered the Sanatorium in June, 1944. In 1941 he was diagnosed as tuber- 
culous and bed-rest at home was adrised. On admission he had a bad cough, positive 
sputum and far advanced disea.^e. A right pneumothorax was tried and abandoned and 
he was not recommended for thoracoplasty. In November, 1945 his sputum became 
negative and after bed-rest ho was discharged in April, 1946. 

X-ray diagnosis (film on admission, June 17, 1944, figure 4): Right lung field: mixed 
infiltration in the upper lobe. Linear markings accentuated throughout the remainder 
of the lung field. A caxity containing fluid and appr-o.ximately 5 cm. in diameter is present 
bcliind the second rib. The diaphragnr is flattened and probablj” adherent laterally on 
the right. The trachea is markedly displaced to the right. Left lung field: mixed in- 
filtration from apex to tliird interspace. 

Film at time of respiratory tracing (April 3, 1945, figure 5) showed contraction of the 
cavity in the right lung. A plate taken just before discharge indicated that the cavity is 
less distinct and the left lung is unchanged. 

This patient closed a cavity by fibrosis, wliich is confirmed by the sputum change from 
positive to negative, and also by X-ray obseiwations. 

Analysis of respiratory tracing: Record 31 presents an inspiratory curve which is not 
abnormal, but the expiratory curve is tjTjical of a damped lung movement, such as that 
produced in asthma, emphj'sema or silicosis. The marked turbulence in the last respir- 
ation may be due to a spasm. 

Paiient 7: A. C., male, 43 years at the time of e.xamination. (Record 32, figure 1.) 
This patient was well until 1942, when he began to cough and bring up blood; He was 


Fig. 2. (Upper left) Patient J. F. D. (Record 27, figure 1) X-ray film corresponding to 
period respiratory tracing was obtained. 

Fig. 3. (Upper right) Patient E. U. W. (Record 30, figure 1) X-ray film corresponding 
to period just prior to respiratory tracing. 

Fig. 4. (Centre left) Patient W. W. (Record 31, figure 1) X-ray film on admission to 
Sanatorium. 


Fig. 5. (Centre right) Patient W. W. (Record 31, figure 1) X-ray film corresponding to 
penod respiratory tracing was obtained. 

Rg. 6. (Lower) Patient J. McL. (Record 33, figure 1) X-ray film corresponding to 
perjodofreapiratory tracing. ® 
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admitted to the Sanatorium in Ma 5 % 1943, after diagnosis of far adranced disease. A 
left pneumothorax was tried and abandoned, and a right one was unsuccessful. In No- 
TCmber, 1943 a thoracoplastj' xras performed and 10 ribs were removed. His sputum is 
still negative (May, 1946). 

X-ray diagnosis (film on admission, May 17, 1943): Right lung field: mixed infiltration 
with nodular fibrosis in the region of the third rib. A ca^^t 3 ’■ is present in the right apex. 
Left lung field: mixed infiltration from apex to sixth rib. 

An X-ray film in March, 1945, at the time the respiratorj" tracing was made, showed 
little progression of the disease. 

Analj'sis of respiratory tracing: Record 32 appears normal in configuration but a con- 
siderable amount of turbulence is e\ddent in both phases of the cycle. Tliis turbulence 
maj' be attributed to an exaggerated respiratorj' reflex or apprehension. 

Patient S: J. McL., nrale, 52 j’ears at the time of examination. (Record 33, figure 1.) 
This patient nns admitted to the Sanatorium in April, 1944, with a positi\-e sputum and 
for advanced disease. He was put on bed-rest and was discharged in April, 1945, at his 
own request. 

X-ray diagnosis (film taken at time of admission, April 25, 1944): Right lung field: 
mixed infiltration, sliallow ca\'ities, trachea retracted to the right. Left lung field: 
mixed infiltration in upper lobe, possible adhesion to diapluagm and some fibrosis are 
eAudent. 

Film taken at time of respiratorj- tracing (April 2, 1945), and shown in figure 6, shows 
no cliange. 

Analysis of respiratorj' tracing: Record 33 appears normal. 

DISCUSSION 

From the above results it is apparent that 3 of the 8 cases exhibit de\'iations 
from normal respiratory air-flow curares. These abnormal records indicate the 
presence of an increased resistance in the bronchial passages or perhaps some loss 
in elasticity of the lung tissue. Bronchial redstance might be caused in these 
cases by exudation of mucus, but it seems more likely that a significant amount of 
fibrosis causes the abnormal curve. 

Of the 8 patients examined, 4 have significant fibrosis as shoum bj' X-ray. 
One patient, no. 2, J. F. D., also has emphysema at the base of both lungs. Em- 
physematous patients have been found to exhibit markedly damped curves, the 
degree of damping depending upon the amount of emphysema. One patient 
with an X-ray diagnods of fibrosis and possible adhedon to the diaphragm (no. 
8, J. McL.) failed to show any demonstrable change in the tracing of the respira- 
tory air-flow. This patient lias chronic disease and may have enough reserve 
pulmonary surface so that his involvement was not sufficient to alter the 
breathing curve. Three of 4 X-ra 5 ’' diagnoses are therefore confirmed by means 
of tracings of the respiratorj' air-flow. 

The addition of iospiratorj' and expiratorj' resistance in aU of these cases 
caused a diminished minute volume and a reduced maximum flow in both phases 
of the cycle. The majority of normal persons also react similarly, but the re- 
duction in the patients with pulmonarj' tuberculosis is greater than in normal 
subjects. 
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SUMMARY 

This investigation was made to observe patterns of respiration in 8 tuberculosis 
patients Math a new tj^xj of minimal resistance pneumotachograph. Tlu'ce of the 
S patients exliibitcd damped curves similar to those obsen*cd in asthmatics. On 
the basis of the X-ray diagnoses, 4 patients might be expected to show changes 
in the respiratory air-flow curves. A significant reduction in minute volume as 
compared to normal subjects was noted when external resistance to both phases 
of respiration was placed in the breathing circuit. 

SUJIARIO 

Llcvdse a cabo csta investigacidh para observar, con un nuevo tipo de neumo- 
tacdgrafo de resistcncia minima, el desenvoUdmiento de la respiracidn en 8 tuber- 
culoses. Tres de los 8 manifestaron cun'as deprimidas como las que se observan 
en los asm.dticos. A base del diagndstico roentgenoldgico, cabin esperar que 4 
enferraos mostraran altcracioncs en las curves del airc inhalado. Obser\"(Sse' 
xma disminucidn significative en el volumen por minuto, comparado con el de 
sujetos normales, cuando se colocaba en cl circuito respiratorio la resistencia 
externa a ambas fases de la respiracidn. 
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EDITORIAL 


On the Etiology of Sarcoidosis 

Sarcoidosis has become a much discussed disease in the American hterature 
since the paper by Longcope and Pierson in 1937 drew attention to it. Up to 
that time fewer reports had appeared in the entire American literature than have 
been published every year since. There is now e\udence of a trend to overdiag- 
nose sarcoidosis, not only clinicallj’’ and roentgenologically, but histologically as 
well. 

Although several different opinions on its etiology have been discussed, here 
and abroad, it is probably fair to say that nobody has been able to prove his 
theorj'- comdneingly, even to his own complete satisfaction. The most pnident, 
although not the most fertile attitude is that which declares that the etiologj’’ is 
unknown. Of all authors who have expressed a positive opinion, those who 
believe that the tubercle bacillus is directly or indirectl}'^ involved in the etiology 
are a majority. The ■writer is one of that majority and has tried to show that 
this hypothesis is plausible, and tliat — ^as is imphcit in the meaning of “hypothe- 
sis” — it is not in apparent conflict with knonm facts and may furnish suitable 
ground for further investigation. He has also attempted to show which clinical 
and morphological s 3 ’ndromes are comprised in the broad term sarcoidosis. Par- 
enthetically, and misquotations notmthstanding, he has never believed that an 
acceptable proof of this hypothesis has ever been presented by him or bj'’ an^’^body 
else. 

A large part of the etiological discussions have revolved around the strictly 
bacteriological proof in the classical sense of Koch’s postulates. However, the 
problem is unfortunately' a good deal more complicated than that, and it may be 
worth while to point out some of the actual methodological complexities. 

It is agreed that true tuberculosis and sarcoidosis coexist not infrequently', 
particularly' in patients who are carefully and completely' studied postmortem. 
It is also quite generally recognized that occasional small areas of caseous necro- 
sis are frequently' found in otherwise perfectly' typical cases of sarcoidosis. The 
purist opinion •would exclude such cases from the diagnosis, because it is consid- 
ered a part of the diagnostic definition that sarcoid tubercles do not caseate. The 
justification for such strict criteria appears questionable in the light of broad 
clinical and pathological obsen'ation. But, even if the strictest diagnostic cri- 
teria be accepted, they account for only' tliose cases in w'hich necrotic foci arc 
found and quite obviously not for the unquestionably numerous cases in -w'hich 
they' are present but are not found. Since sarcoidosis is characteristically' a 
disease •with innumerable disseminated foci, the absence of caseation is beyond the 
possibility of scientific proof in any given case. 

This morpholo^cal reality makes a future bacteriological proof — pro or contra 
— appear hopeless. Let us assume that improved methods ■will demonstrate 
tubercle bacilli much more frequently in sarcoid tubercles than has been possible 
in the past. Then, the proponent of the tuberculosis etiology wall have no better 
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answer than he has now for the interpretation of his opponent that the finding of 
tubercle bacilli merely proves that caseous foci must he present, belonging by 
definition to a coincidental true tuberculosis, be it ever so minimal in extent. 
In other words, the mere demonstration of tubercle bacilli in secretions or in 
occasional sarcoid foci will not necessarily change the opinion of the worker who, 
for a multiplicity of reasons, is convinced that sarcoidosis is not caused by the 
tubercle bacillus. It would then seem that the correctness of the hypothesis 
that sarcoidosis is a phase of tuberculosis is not likely to be solved by strictly 
bacteriological studies, but must depend on a broader or on an entirely new ap- 
proach. 

On the other hand, the advocate of the tuberculosis etiology will probably con- 
tinue to be not too much impressed by the failure of finding tubercle bacilli. He 
will point out that such failure is not as powerful an argument as it is often made 
out to be. If Koch’s postulates were appUed to the diagnosis of all tuberculous 
lesions, the correct diagnosis could not be made in many instances, in which it is 
not in doubt. A vast majority of all more or less healed primary foci, as well as 
their lymph node components, do not contain any tubercle bacilli, demonstrable 
by any available technique. The same is true of many postprimary foci, par- 
ticularly if they are small and disseminated. Even young productive tuber- 
cles, at times, do not harbor demonstrable tubercle bacilli. Furthermore, many 
experimental observations are on record which prove the dsdng out of bacilli in 
tuberculous foci, frequently at a developmental stage at which the histological 
characteristics of such lesions are still obvious. It is significant that a rapid 
decrease of the bacillary population is likely to occur coincident with the matura- 
tion of epithelioid cells. In this connection it may be recalled that, out of the 
great many attempts to demonstrate tubercle baciUi in sarcoid lesions, one 
particular study desei^’-es more attention than most of the other ones. I refer 
to the work by Kyrle, who found many acid-fast bacilli in clirucally very young 
skin lesions before they showed the histologically characteristic picture; the 
same foci, as they matured to the typical epithelioid tubercle, were free of acid- 
fast bacilli. This unique study is not fully convincing, just because it is unique; 
but it indicates a potentially successful approach. It is entirely possible that 
the very nature of sarcoidosis is the purely epithelioid response to tubercle 
bacilli, the immunological aspect of which is the rapid disintegration of the bacilli 
which caused the epithelioid reaction. If this be so, recent attempts to prove 
that sarcoidosis has no relation to tuberculosis, because it is not associated with 
some immuno-biological constellations commonly present in tuberculosis, lose 
their meaning in etiological discussion. 

Some experiences which I have gathered since the publication of my literature 
review on sarcoidosis in 1938 have taught me the desirability of differentiating 
between sarcoid and sarcoidosis. The latter term should be reserved for the 
disease with its disseminated foci. The former term, used as an adjective, 
should describe the histologically characteristic structure. The significance 
of the differentiation is twofold; (1) As mentioned in my review, sarcoid struc- 
tures have been produced in patients with sarcoidosis by the injection of non- 
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specific material. -{2) I have seen in a few cases one single sarcoid tubercle 
as an accidental postmortem finding in patients who had neither tuberculosis 
nor sarcoidosis. One or two single but diagnostically unquestionable foci 
certainly do not justify the diagnosis of sarcoidosis, which is a systemic disease. 
The pathologist who is confronted udth a biopsy specimen containing a few 
characteristic sarcoid tubercles should probablj’’ report no more than “sarcoid 
tubercles;” he cannot Icnow whetlier the patient has sarcoidosis. If such single 
lesions are included in the diagnosis sarcoidosis, the etiological problem becomes 
needlessly complicated. It is also pertinent to recall that the clinical and 
roentgenological diagnosis of sarcoidosis is beset with difficulties and uncer- 
tainties. The appearance of the chest roentgenogram is suggestive at best, 
but not pathognomonic. It is even conceivable that disseminated pulmonaiy 
lesions are not due to sarcoidosis in some patients in whom biopsies of lymph 
nodes contaia sarcoid structures. The etiological problem is further complicated 
by the probability tliat histologically characteristic lesions maj’' be caused by 
agents other than that unknown x that causes sarcoidosis. In other words, 
it is quite possible, or even probable, that the characteristic structural entity 
sarcoidosis may be caused by more than one etiological agent. 

In the present stage of our knowledge, it would seem viser to recognize clearly 
the comple-xities that confront etiological studies and the methodological limits 
of our present working tools than to insist on any one etiological hj^jothesis, 
including the agnostic one that claims that the etiologj’’ is unknown. 


Max Pinner 
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The sudden death of Doctor Gardner from coronary' thrombosis brought a 
grievous shock to his many friends and associates. He was the authority on 
diseases due to dust, notably silicosis, and in constant demand for adAuce in 
relation to dust hazards in industiy. 

Born in Connecticut, educated in the schools of Meriden, he was given an 
A.B. by Yale Univemity in 1912, IM.D. in 1914, and an honorarj’’ h'l.Sc. from 
the same institution in 1939. 

Follouang his graduation in medicine he entered Boston City Hospital as an 
intern in pathologj' under the elder hlalloiy, and at Harvard Medical School 
was instructor in pathology'. In 1917 he became Assistant Professor of Pathol- 
ogj' at Yale. Shortly afterward at Camp Devens, where he was a Lieutenant 
in the Ariw' Medical Ser\ncc, he developed tuberculosis and came to the Tindeau 
Sanatorium. In April, 1918 he was well enough to enter the Saranac Laboratorj’^ 
on a Fellowship of the Tmdeau Foundation. He became interested in the studj’- 
of dust inhalation in connection with tuberculosis, especially in the excessive 
death rate from the disease among granite cutters in Barre, Vermont and else- 
where. The contrast betwccir the mortality anrong marble and granite cutters 
was the basis of much experimentation, Avhich led to his demonstration that it 
was silica in the granite that was the cause of activation of latent tuberculosis 
and a potent cause of progressive disease. 

This outstanding contribution to the knowledge of silicosis was of funda- 
mental importance and Doctor Gardner became widely recognized as an au- 
thority on the subject. 

As a result of further painstaking study he widened our knowiedge of the 
hazards of dusts in industiy and w'as in demand as consultant by many indus- 
tries as well as governmental agencies in the United States. 

In 1927 he became Director of the Saranac Laboratoiy and in 1938 w^as made 
Director of the Edward L. Trudeau Foundation and a Trustee of the Trudeau 
Sanatorium. He was pathologist for the local hospitals and for the Veterans 
Hospital at Sunmount, New York, and Lecturer in Medicine at the University 
of Rochester. 

As the quality of his work became better knowm, various honors W'ere given 
to him. The National Tuberculosis Association awarded him the Trudeau 
Medal in 1935 for his w-ork in disease due to dust, and the American Association 
of Industrial Phj’-sicians and Surgeons gave him the Knudsen Award for out- 
standing achievement in industrial medicine in 1940. His memberahips in many 
medical societies included the American Association of Pathologists and Bac- 
teriologists; the American Society for Experimental Pathologj^; the Council on 
Industrial Health of the American Medical Association. The energy and genius 
of Doctor Gardner were responsible for a surprising amount of very important 
research. 

The consultation services of Doctor Gardner and his staff to industries in the 
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United States and abroad have not only shed light on the nature of the various 
dust hazards which confront them, but developed successful methods of pre- 
vention and control. As one indication of his eminence in this field, he was 
selected in 1930 as one of the two delegates from the United States Government 
to the International Conference on Silicosis in South Africa, where he was elected 
secretary of the medical division. He also represented the Govermnent at the 
International Labor Conference on Pneumonokoniosis in London in 1932 and 
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again at Geneva, Switzerland, in 1938. He seived for several j'ears as Special 
Consultant to the United States Public Health Service. 

He arranged and conducted four Symposia on Silicosis, held at the Saranac 
Laboratory in 1934, 1936, 1937 and 1939, and one on Tuberculosis in Industiy 
in 1941. 

In this countiy research into the relationship of silicosis to tuberculosis has 
centered in the Saranac Laboratory. Thus there have developed manj' e.vperi- 
ments of great importance to industry, and these have led to new state laws to 
safeguard employees and for compensation for disability. He jrublished more 
than fiftj' studies besides a volume on 7'ubcrculosis: Pathology, Bacteriology 
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a7id Lahoraiorij Diagtiosis in association with Baldwin and Petroff. He was a 
member of the Editorial Board of the American Review of Tuberculosis since 
1938. 

It is fitting to add some tribute to Doctor Gardner’s capacity for friendship. 
He was respected and beloved by all who knew him well and especially by his 
medical associates in Saranac Lake. A devoted husband and father of two 
daughters, he also found time to help in local affairs as a Trustee of Saranac 
Lake Village and President of the Board of Water Commissioners. He served 
as a Trustee of the Presbyterian Church and joined in many activities for the 
betterment of the community. His loss to the scientific world is such as to 
challenge all in similar research to follow his example; his loss to those closest 
to him is heart-breaking. 


Edward R. Baldwin 


Biographical Data 
LEROT U. GARDNER 

Born New Britain, Connecticut, December 9, 1888 
Son of Irving Isaac and Inez Baldwin (Upson) Gardner 
B.A., Yale, 1912; M.D., 1914 

Graduate study Boston City Hospital and Harvard Medical School, 1914-1917 
Married Carabelle McKenzie, June 22, 1915; children Margaret, Dorothy 
Instructor in pathology. Harvard Medical School, 1916-1917 
Assistant professor of pathology, Yale School of Medicine, 1917-1918 
Pathologist, Trudeau Foundation, Saranac Lake, New York, 1919-1927 
Director of laboratories, same, since 1936 

Director, Saranac Laboratory for Study of Tuberculosis, since 1927 

Lecturer in medicine, University of Rochester 

Served as Lieutenent, Medical Corps, U. S. Army, 1917 

Trustee, Village of Saranac Lake, 1932-1933 

Member Water Board, same, 1929-1930 

Member Village Planning Commission 

Trustee of Trudeau Sanatorium 

Director, Trudeau Foundation, since 1938 

Member Correlating Committee on Silicosis, International Labor Office, 1932 
Fellow, American Association for the Advancement of Science 
Member, American Association of Pathologists and Bacteriologists 
Member, National Tuberculosis Association (Board of Directors) 

Member, Editorial Board, American Review of Tuberculosis, since 1938 
Fellow, American Medical Association (Council on Industrial Health) 

Trustee and member, Medical Committee, Industrial Hygiene Foundation of America 
Charter member, American Academy of Industrial Medicine, 1946 
Beta Theta Pi, Nu Sigma Nu 
Republican; Presb^derian 

Author “Tuberculosis— Bacteriology, Patliologj'- and Laboratoiy Diagnosis,” with E. R 
Baldwin and S. A. Petroff, 1927 

Contributor to medical publications on silicosis and related disease due to dust 
Home: 36 Old Military Road, Saranac Lake, New York 
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IManueij Tapia: Formas AnaiomocUnicas, Diagnisiico y Traimnienio de la 
Tvberculosis Pnlmonar. Volume 1. Second corrected and considerably enlarged 
edition. Pp. 503, with 432 illustrations, Livraria Ltiso-Espanhola, Lda., Rua 
Novo do Almado, Lisboa, 1945, paper. 

PvinLHELM SIVIENTT 

Doctor Tapia has based his book upon material . which he observed in Spain and 
Portugal. The purpose of the book is to describe representative cases of all 
tj^ies of pulmonar:v' tuberculosis in all their aspects, some including anatomical 
findings. Each case is thoroughlj' discussed and similar cases from the literature 
are cited and compared. 

Herein he the advantage and the disadvantage of the book. While it is neces- 
sary to study and discuss personal avperiences, especially in such an immense 
material as Dr. Tapia presents, it may have been of greater benefit to the reader 
if he had selected fewer t^Tiical and atypical cases and not presented so many 
similar cases. 

To the confusing multitude of classifications of pulmonary tuberculosis, 
Dr. Tapia adds one of his own. He distinguishes between three main tj^pes: 
primary infection, reinfection and pleural tuberculosis. As involvement of the 
pleura is so common, Dr. Tapia believes it desen’-es a place as a main group in 
his classification. His subdiidsions are numerous. Sometimes a new and, at 
times bevoldering terminolog}’- is used. Although his clasafication is mchaustive, 
there are many others which have been more generally accepted. It seems to 
this reviewer that there is no need of a new and rather debatable classification. 
It only proves once more the urgent need of an internationally recognized stand- 
ard of classification of pulmonary tuberculosis which would greatl}’ simplifj’’ 
the scientific and practical work in this field. 

The book is patterned after that classification. A short historical renew is 
^ven at the beginning of each chapter. The German and French literature has 
been exhaustivelj’’ referred to, whereas many of the recent Anglo-American 
publications have been ignored. The chapters on primal^' tuberculosis are 
especialfy well written. The history of each case is given in detail. Much 
emphasis is put on the interpretation of the X-ray findings in comparison with 
the physical signs. Each case is discussed as to differential diagnosis and treat- 
ment and is illustrated by a series of roentgenograms (positives) which are of 
the highest technical standard. The diagrams also are excellent. 

This first volume covers the primary tj^e of infection and part of the reinfec- 
tion type of tuberculosis. It is amazing that nowhere bronchoscopic avamina- 
tions are reported in spite of their great value in securing a diagnosis of bronchial 
involvement and in establishing the form of treatment. This absence of bron- 
choscopic findings makes it difficult to follow the author in certain polemics as 
he sometimes lacks proof of his assertions, especially^ in the chapters about the 
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coexistence of primary and secondary infiltrations. The maintenance of the 
term “epituberculosis” is unfortunate. The treatment of atelectatic lesions 
vdthout the benefit of bronchoscopy must, by necessity, be indiscriminate. 
Only in very rare instances has the author used tomography and bronchography. 

There is but scant reference to modern surgical collapse treatment of tuber- 
culosis. There are many typographical errors, including misspelling of Robert 
Koch’s name. The lack of a bibhographical index adds to the difficulty in 
readmg this book. With its abundance of material, it is recommended for 
those specialists who are primarily interested in case reports and X-ray studies. 


Andrew Labisiaus Banyai; Pneumoperiloneum Treatment. Pp. S76, with 
Ilf. illustrations, St. Louis, The C. K. Moshy Company, 1946, cloth, S8.50. 

By MAX PINNER 

Doctor Banj’^ai’s book on Pneumoperitoneum Treatment is, for one thing, a 
broad and most meticulous compilation of the literature on this subject plus 
many topics of onty marginal pertinence to the central theme. It is not likely 
that any publication of significance to this topic was overlooked. The com- 
pilation was done vdth scholarly accuracy and scholastic completeness in which 
the reader may sometimes miss the author’s guidance and discrimination between 
the solid and the mere speculative contributions, between sound practice and 
more or less obvious fads. It seems implied in the arrangement and style of the 
book, although it is not explicitly stated, that encyclopedic completeness is the 
aim, rather than an expression of the author’s opinions. The present status 
of pneumoperitoneum, particularly as a form of collapse therapy for pulmonary 
tuberculosis, makes Doctor Banyai’s choice appear appropriate and wise. 
Although pneumoperitoneum has a history of over fifty years as a treatment of 
peritonitis and a somewhat shorter one as a treatment of tuberculous entero- 
colitis, as Doctor Banyai points out in his brief historical account, its use in the 
treatment for pulmonaiy tuberculosis is little older than one decade, obviously 
too short a tune for definitive indications, contraindications and results. How- 
ever, since pneumoperitoneum is apparently being used more and more, a 
competent discussion of its mechanical and ph 3 'siological effects is timely and 
an important basis for future clinical work. Since Doctor Banjmi was the 
first to recommend pneumoperitoneum for the treatment of pulmonary tuber- 
culosis and since he has so prominent^’- contributed to the clarification of its 
physiological effects, he was eminently qualified to have vTitten the first large 
monographic study. He presents his own physiological obseiAmtions and the 
phj-sical effects of pneumoperitoneum in great detail. It would be preferable 
had he chosen to use exclusively the accepted physical terms for the description 
of physical conditions. 

One may question whether the time chosen for such a first major survey is 
entirely felicitous. The answer may well be yes for the first 170 pages, in which 
the basic physiological aspects are discussed with the competence of first-hand 
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knowledge. These first 170 pages contain also the fairlj’' generally accepted 
indications for pneumoperitoneum in the treatment of tuberculous peritonitis 
and entero-colitis, the possible complications of the procedure and its technique. 

The next 130 pages are deAmted to pneumoperitoneum as treatment for 
pulmonarj'’ tuberculosis, and for this chapter the time for publication is rather 
unfortunate, because there is httle doubt that within the next two or three 
years more and larger series of cases nill be published than Doctor Banyai had 
at his disposal from his own experience and from the literature. As it is, this 
chapter, and especially the nearly 60 pages on therapeutic results, is bj-^ necessity 
disappointing and but little informative. The largest series of cases reported 
before the completion of Doctor Banyai’s manuscript were; 260 cases bj' 
Trimble; 200 bj’' Bennett; 101 by Rilance and Warring; 156 cases by Maffick 
and associates. These are the only reports available to Doctor Ban 3 ''ai, based 
on more than 100 patients. Even these reports do not contain statistically 
significant numbers of final results. The vast majorit}’’ of aU other reports 
anatysed by Doctor Banyai are based on well below 60 cases, each. Siace 
Doctor Banyai VTote his book, two papers with a total of over 600 patients haA’’e 
appeared in the Review alone and Dr. R. S. Mitchell and coworkers of the 
North Carolina Sanatorium have just submitted a report on more than 700 
patients. 

It is difficult to gain an accurate picture of the present use of pneumoperito- 
neum. Drolet, in 1943, reported that, of 99 Canadian and American Tuber- 
culosis Hospitals and Sanatoria, onlj’’ 44 used this form of treatment at all during 
the five 3 ^ears 1937 to 1941. However, he states that the number of patients 
so treated annually increased from 179 to 352. Some institutions have aban- 
doned pneumoperitoneum following disappointing experiences, some have 
enormously iucreased its use under the impetus of a therapeutic optimism Avhich 
is still sorely in need of statistical justification. Increased use implies, of course, 
broadened indications far be 3 ''ond the cautious recommendations in Doctor 
Banyai’s book. In some clinics, pneumoperitoneum has become a treatment of 
choice for man 3 ’^ patients, mainly because the dreaded pleural complications of 
pneumothorax are avoided. It is also being used in maa 3 ’’ patients with minimal 
lesions in Avhom other phthisiotherapists would recommend onl 3 '’ bed-rest. The 
pendulum swings into extremes. There is no other treatment for pulmonar}' 
tuberculosis at the present tune, even includmg pulmonary resection, in which > 
competent opinions are so far apart as in the indications for pneumoperitoneum. 

The psychic effects of pneumoperitoneum should be assessed. Air-refills at 
brief inten^als help to retain control over patients and provide regular medical ^ 
supenusion, which in itself is part of any treatment. Since refills are advised over ^ 
periods of years, this aspect of pneumoperitoneum therap 3 ' is important, although 
its beneficial effects cannot be ascribed to the procedure per se. 

It will take 3 ^ears and careful, unbiased study before pneumoperitoneum rrill 
reach a state of relative balance, such as pneumothorax and thoracoplasty have 
apparently gained. Doctor Banyai’s book will imfortunately not pla 3 ’’ an im- 
portant r61e in this discussion, because it contains extreme^’’ little information on 
final therapeutic results and because the author docs not present his ovn obsenm- 
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lions in a wimcrically usable fashion; but his reticence is understandable and 
probably justified. Out of some 70 roentgenograms, only 29, representing 10 
patients, are shoum us illustrations for the therapeutic effectiveness of pneumo- 
peritoneum in pulmonari'’ tuberculosis. Of tlicse 10 patients, 4 were still under 
treatment at the date of the last roentgenograms and only 2 films were taken 
more than two months following cessation of treatment. 

As indicated in a fonner paragrapli, developments in the use of pneumoperi- 
toneum have been so rapid during the last few years that many obseiamtions 
have not yet been published, so that some questions of the clinical application 
of pneumoperitoneum arc alrcadj' be3'ond the stage discussed in Doctor 
Banyai’s book. Tiiis is true, at least in some clinics, for indications, as already 
mentionctl. As far as contraindications arc concerned, it seems of great interest 
to mention (wntii the kind permission of the authors) that Drs. Mitchell, Hiatt, 
AIcCain, Easom and Thomas have observed that the diaphragm remains com- 
pletely paralyzed in nearly 50 per cent of patients treated by phrenic crusliing 
plus pneumoperitoneum, while this holds true for only 24 per cent of patients in 
whom phrenic crushing was not combined with pneumoperitoneum. 

The remaining S chapters, comprising nearly 150 pages, deal with the applica- 
tion of pneumoperitoneum in a great variety of other moribd conditions, such as 
postoperative intraperitoneal adhesions, abdominal pain following pneumothorax 
refills, vomiting of pregnancj% broncliitis, tuberculous empyema, tuberculous 
salpingitis, pulmonary abscess, bronchial asthma, bronchiectasis, pulmonary 
emphysema, etc. It is particularlj' in regard to some of these therapeutic claims, 
some of which are hard on the reader’s credulity', that this reviewer would have 
wished for more evidence of Doctor Banyai’s criticism. The fact that he reports 
in equal detail some papers containing fantastic indications and results, as he 
does obviously valid obser\’-ations, may too readily, although nnjustifiedly, be 
interpreted as approval or agreement. 

In spite of the generous size of the roentgenograms, the majority of reproduc- 
tions are poor, because an unusually coarse grain is evident in some (for example, 
25, 37, 39, 67, 68), and because contrast is so poor as to obliterate roentgenological 
details in others (as 27, 28, 30, 59), leaving a small number that are technically 
and esthetically satisfactory. The author must have recognized this deficiency, 
because he makes profuse use of arrows and lines to point out details that roent- 
genographic reproductions should clearly show without such artificial aids. 
Otherwise, the publisher is to be congratualted on the physical appearance of the 
book. An antlror index is missed, particularly since the long bibliographical 
list does not contain any reference to the pages on which the papers are men- 
tioned, which diminishes its practical usefulness. 


Harou) Holand; Rehabilitation at Lake Tomahawk State Camp. A History. 
Pp. vii published by the National Tuberculosis Association, 1790 Broadway 
New York, 19, N. Y., 1945, cloth. 

Bv Lotus E. SILTZBACH 

The State of Wisconsin, always a pioneer in social legislation, set up Lake Toma- 



592 


BOOKS 


hawk State Gamp as an experimental project for the rehabilitation of the tuber- 
culous in 1915. At that time there was great interest in a state reforestation 
program and, since a cold drj' climate was considered optimal for the treatment of 
pulmonarj' tuberculosis, it was decided to send convalescent sanatorium patients 
to help reclaim the northern woods. 

In this booklet jMr. Harold Iloland, director of the Research Department of 
the Wisconsin Anti-Tuberculosis Association, gives us an historical account of 
the Camp’s development from 1915 to 19-10. He tells the stota* sinrplj' and en- 
gagingly. He writes of the legislative hurdles wliich had to be cleared at the 
Camp’s initiation, of the scrambling for funds to keep going, of the efforts to keep 
the legislative authorities and the public convinced of the usefulness of a post- 
sanatorium period of work adjustment and, finally, of the feeling of accomplish- 
ment that warmed the founders as they watched the project take root and blos- 
som. 

Quickl}' it became evident that foresty and logging were too arduous for most 
patients; so, over the years, the Camp was transformed into a farm colony. 
Light tasks in animal husb.andrj*, poulto' raising, landscaping and greenhouse 
work were assigned. An industrial worksliop and school facilities were later set 
up for vocational training and academic courses. Tlic Camp’s power plant and 
other maintenance units were used increasingly for practical training purposes. 

Since the mid-thirties, the admission criteria have been the following: Lesions 
arrested or apparently arrested; tolerance for one or two hours’ dail)’" exercise; 
and good prognosis of becoming self-supporting. About half the patients ad- 
mitted in the last decade have had far advanced disease. From 1915 to 1939, the 
Camp discharged S12 persons alive after an average staj* of 9.S months. At 
present the Camp accomodates 48 patients; only males are accepted. 

Although the author is primarib' concerned Avith the Camp’s historj', he in- 
cludes some tables to give an approximate picture of results achieved. He is 
aware of the lack of a true non-rehabilitated control group and therefore restricts 
his analyses to comparisons between the outcome among fully rehabilitated pa- 
tients and those partial!}' rehabilitated. The overall follow-up results among the 
total group, wliich was observed from one to twenty-five years after discharge 
from the Camp, are ver}' good. On the closing date of observation, May, 1940, 
71 per cent were Imng, 17 per cent weredead and 12 per cent could not be traced. 

There was considerable difference between the mortafit}' of patients graduated 
as fully rehabilitated — 60 per cent of the total admitted — and that of patients 
who left as partially rehabilitated — ^28 per cent of those admitted. Of the grad- 
uates, only 10 per cent were known to be dead, whereas 24 per cent of the partially 
rehabilitated had succumbed. The post-discharge work histor}' was also de- 
cidely more favorable for the graduates. 

Some data on recurrences are given. It is stated that 12.5 per cent of the 
patients were discharged from the Camp as unimproved, nearly all of them being 
returned to a sanatorium for further treatment. This would appear to be a 
sizable proportion of reactivations among patients, most of whom had been out 
of the sanatorium less than one year. Yet the favorable mortality level and 


HOOKS 


593 


s\ibFcqucnt work hislorics incHratc tliat the recovery rate from such recurrences 
was hich. Early clctcctioji of reactivation undouiitedly contributed to this. 
Hie statistics would have been more revealing, particularly for comparison with 
those of other institutions, had they been put on a person-year basis. 

jMr, lloland’s report udll be especially useful to those concerned with the ex- 
panding field of rehabilitation. Lake Tomahawk State Camp is n unique pro- 
ject. its organizational form was to a considerable degree gcographicallj’- de- 
termined and probably it cannot be imitated verj' widely. But its success in 
terms of human values furnishes one more arrow in the quiver for the fight for a 
nation-wide rehabilitation program. Witli the publication of this history by the 
National Tuberculosis Association, another informative volume is added to an 
impressive shelf of books concerned wiUi this subject. 


E, AsnwonTn UKUEnwoon: A Manual of Tuhcrctilom: Clinical and Adminis- 
trative. Third Edition, largely reuritten. With an Introduction hy Professor J. R. 
Currie. Pp. sri -f 52/), with SS illustrations, Williams & Wilkins, Baltimore, 
19J^5, cloth $4 -HO. 


Bv EMIL nOGEN* 

The fifteen years since the appearance of tlic first edition of this book have seen 
a revolution in our knowledge of, and our attitude toward tuberculosis, which is 
well exemplified in the changes Avhich have been made in this ^c^vriting. At times 
older conclusions which run counter to newer findings still persist, such as the con- 
clusion that, “Every individual bom and dwelling under ordinary conditions of 
civilization is infected after birth, and at some period between birth and the 
attainment of adult life with the tubercle bacillus,” (p. 54); tlie statement that 
"at least 75 per cent of persons who have reached young adult life show that they 
have been infected in this way,” (p. 44); and “By middle adult life 60 to 70 per 
cent of persons have been infected, according to the community,” (p. 20). But 
in spite of such lags, the work as a whole reflects in an admirable way the latest 
information on the disease. 

Although the volume includes almost every aspect of the disease which may be 
of interest to a ph 3 'sician, including the technique of artificial pneumothorax, 
pneumonotysis, thoracoplasty, Monaldi drainage, etc., it has been written also 
for the use of nurses, social workers and other intelligent lajunen, so that the 
clarity of diction and simplicity of expression are remarkable, even among the 
English books which are noted for literary excellence. There are, of course, the 
inevitable typographical errors, (sever for severe, p. 191) which even the &est 
proof-reader is apt to miss, occasional chronological slips, such as making Pasteur 
a precursor of Villemin (p. 2), having the Royal Commission appointed in 1907 
(p. 8), four years after it began its epoch-making studies, etc. 

More culpable, perhaps, are the retention of obsolete concepts, such as the 
repeated references to an "envelope” protecting the tubercle bacillus (pp. 8, 158), 
to “toxins and toxemia” (pp. 86, 59) and their excretion (p. 159), living tubercle 
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bacilli in a fifth of calcified foci (p. 45), and particularly the inadequate standard 
of one bed per death (p. 442), Dissent might also be expressed to the recom> 
mendation of gold treatment in most instances in preference to bilateral or seleC' 
tivc collapse (p. 235), to the recognition of pleural shock by the appearance of 
epileptiform con\'ulsions (p. 247), to the emphasis on symptomatic classification 
of tuberculosis, ignoring the qualitative pathological groupings of Aschlioff and 
minimizing the radiological findings (p. 15G), to the use of a fine needle for ex- 
ploratorj’’ puncture of the chest for pleural effusions (p. 255), to the non-surgical 
treatment recommended for tuberculosis of the spine (p. 32G), to the preference 
for 35 mm. rather than the larger size films for fluorography (p. 131), to the ig- 
noring of the possibilities for eradication of bovine tuberculosis (p. 495), to the 
minimizing of the importance of bronchoscopy in pulmonary' tuberculosis (p. 
276), to the recommendation for e.xtrapicural pneumothorax and Monaldi's 
cavity aspiration (p. 270), etc., but it is well to learn of the ideas of our British 
colleagues on these points. 

The discussion of tiic effect of the var on tuberculosis, UTitten before the war 
was over but alreadj’’ noting the return to prewar levels and analj'zing the factors 
responsible for the early war-time rise in tuberculosis death rates, is of particular 
interest to those interested in the epidemiolog}' of tuberculosis. 


Joseph M. DouGHEnn.' .ind J, L.\MnERTi: A Textbook of Bacteriology 

and Immunology. Pp. S60, The C. F. Mosby Company, St. Louis, 1940, doth, 
$4.60. 


Bv B. LURIE 

This book is intended as an introduction for premedical students to bacteriology 
and immunology. The authors desire to inspire their readei:s with an enthusiasm 
for the subject. 

In some respects, the miters succeed in their purpose. This is eminentlj'^ true 
in their presentation of the early development of the sciences in the latter part of 
the nineteenth century. The elucidation of some serological phenomena, par- 
ticularb’’ of the complement fixation test, is accomplished with precision and 
clarity. 

However, it is doubtful whether the authors have achiei'’ed their purpose of 
presenting to the young student the maximum impetus and allurement which is 
now implicit in these rapidl}’’ groning, intellectual^’' stimulating and liberating 
sciences of bacteriology and immunologj’'. 

In the opinion of the reviewer, the difficultj’' lies in tlie concept of the authors 
that the chief interest of these sciences is their utilitarian values W public health, 
the diagnosis and treatment of disease. As a result, tlie book becomes a succinct 
catalogue of bacteria, protozoa and fungi and their implications in the practice 
of medicine and the control of contagious diseases. While these are undoubtedly 
important practical aspects of these sciences, they are far from being the only 
ones, or even the most significant ones from a cultural standpoint. Hence the 
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sweep of the larger concepts of the pure science of bactcriologj' is inadequately 
presented. Furthermore, the hook suffers from a lack of treatment of the more 
recent, intensely fascinating advances in these sciences. Particularly, one misses 
the newer concepts in the field of chemotherapy. Little is said of Landstciner's 
work on antigen-antibody relations and of Ure unlimited possibilities that have 
recently acented from the study of these sciences as disciplines in pure biologj' 
and biochcmistiy. Because of failure to keep up nith the newer Icnowlcdge, 
actual errors have crept into the text, such as the statement that proteins alone 
arc antigenic, neglecting the demonstration that polysaccharides of bacteria can 
act in this capacity, particularly in man. 

Another consequence of the utilitarian concept of bacteriology is the undid}' 
large space devoted to mere tcchnic.al procedures, such as the preparations of 
dilutions of sera and suspehsions. 

Here and there an uncanny moralizing note is heard, and apologia for 
mediaeval superstitions which appear out of place in a treatise of this nature. 

To summarize, the authors present a simple statement of the highlights of the 
practical points of the old established bacteriologj' and immunologj', but one 
rather misses the presentation of the surge of new knowledge and the growth of 
new fundamental principles, which are the chief fascination in the present-day 
sciences of bactcriologj’ and immunologj'. 

W1LLIA.M Sx'ow: Principles in Rocnigen Study of the ChesL Pp, ix -{- 4^4) vnih 
SOS ilhtslralions, 194G, Charles C Thomas, Pxthlishcr, S01-S27 East Laiorcncc 
Avenue, Springfield, Illinois, fahrikoid, $10.00, 

Bv L. H. GAIlLAjm 

This book consists largely of a collection of roentgenographic reproductions with 
legends of variable accuracy. 

The text contains many statements which must be regarded as not only new 
but positively startling. On page 19, the author notes that “Bronchial spasm, 
carbon dioxide tension and the lung circulation are tied together.” On page 354, 
he inquires, “Is it not possible that Metchnikoff was correct in the use of bacillus 
bulgaris (sic) in buttermilk for increased longevity?” 

Many of the illustrations are unduly dense or fogged in their upper halves. 
The legends are not always entirely logical; for example, figure 276 might well be 
sarcoidosis and not leprosy. 

The work is not recommended for either students or practicing physicians. 

Brief Comment 

Hexry D. Chahwick and Alton S. Pope: The Modem Attack on Tuberculosis. 
Revised Edition. Pp. viii + 134, New York, The Commonwealth Fund, 1946 
doth, $1.00. ’ 

Since this book was first published in 1942, it has gone through three reprintings 
and now a revised edition is presented . This great demand is a more telling proof 
of its usefulness than any laudatory review could be. In this revised edition 



.596 


BOOKS 


tke reader is brought up to date, as the authors state in the preface, "on the 
many recent developments in administrative practice and in the techniques of 
tuberculosis case-finding and control; it includes a new section on pathogenesis 
and a detailed discussion of the predispoang factors to the development of tuber- 
culosis. New material has been added and various sections have been expanded 
to include: photofluorography and the r61e of mass X-ras’’ e.xaminations in in- 
dustry and other population groups, with emphaas on the essential r6le of the 
organized follow-up S3’'stem; the financial aspects of hospitalization; rehabilita- 
tion; chemotherapy; immunization; and the Federal case-finding program.” 

These additions do not only modernize this manual, but the}’’ contribute in an 
important maimer to a better understanding of the problem. The bibliography 
has been expanded in accordance with the newly added topics. 

How rapidly the development of our knowledge in tuberculoas increases, is 
indicated by the fact that this revised edition does not as yet include a discusaon 
of negative tuberculin reactors, who have roentgenologically demonstrable cal- 
cifications in lung and mediastinal lymph nodes; nor tiie tentative conclurions 
which have been reached concerning sensitivity to histoplasmin in such persons. 
This and other new developments will unquestionably demand further revised 
editions, at decreasing intervals, of this well written and most informative book. 
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Officer, Executive Committee, Council and Advisory Board members for the 
year 1946-1947 are as follows; 


“^Dr. H. McLeod Riggins, N. Y., President 
“^Dr. Howard W. Bosworth, Calif., President-Elect 
*Dr. John D. Steele, Wise., Vice-President 
*Dr. Hugh B. Campbell, Conn., Secretary-Treasurer 


Council 


Dr. Grover C. BelUnger, Ore. 

Dr. Victor F. Cullen, Md. 

Dr. Robert G. Ferguson, Canada 
Dr. Herman E. Hilleboe, D. C. 
*Dr. H. Corvrin Hinshaw, Minn. 
Dr. Carl R. Howson, Calif. 

^ Dr. Frank L. Jennings, Ind. 

Dr. Julius L. 


Dr. Esmond R. Long, Pa. 

Dr. Herbert L. Mants, Mo. 
Dr. Paul P. McCain, N. Cl 
Dr. Carl Mulky, N. M. 

Dr. Sidney A. Slater, Minn, 
*Dr. Rollin D, Thompson, Fla, 
Dr. H. Stuart Willis, Mich. 
Ison, La. 


Advisory Board 


Dr. Lester Adams, Me. 

Dr. John F. Allen, Neb. 

Dr, Hemy Boswell, Mss. 

Dr. George C. Brink, Canada 
Dr. Hugh E. Burke, Canada 
Dr. John F. Busch, S. C. 

Dr. H. Frank Carman, Tex. 

Dr. Juan J. Castillo Arango, Cuba 
Dr. Dean B. Cole, Va, 

Dr, Russell J, Collins, Canada 
Dr. Ismael Cosio Villegas, Mexico 
Dr. A. Barklie Coulter, D. C. 

Dr. Prescott A. Creelman, Canada 
Dr. Oridio Garcia Roseil, Peru 
Dr. Fernando D. Gomez, Uruguay 
Dr. William H. Hatfield, Canada 
Dr. Rodger J. B. EEbbard, Utah 
Dr. Joige A. Higgins, Ecuador 
Dr. Richard P. Howard, Idaho 
Dr. Kellie N. Joseph, Ala. 

Dr. R, H. Kanable, Wyo. 

Dr. Robert B, Kerr, N. H. 

Dr. Affonso Mac-DoweU, Brazil 

Dr. Ezequiel Martinez-Rivera, Puerto Rico 

Dr. William L. Meyer, S. D. 

Dr. A. F. Miller, Canada 

* E.-cecutive Committee. 

’ Died November 25, 1946. 


Dr. Lewis J. Moorman, Okla. 

Dr. Edward J, Murray, Ky, 

Dr. Cedric Northrop, Wash. 

Dr. Vera V. Norton, Iowa 
Dr. William H. Oatway, Jr., Ariz. 
Dr. Hector Orrego Puelma, Chile 
Dr. L. D. Phillips, Del. 

Dr. Robert E. Plunkett, N. Y. 

Dr. B. S. Poliak, N. J. 

Dr. Alton S. Pope, hlass. 

Dr. Edward J. Rogers, Vt. 

Dr. David Salkin, W. Va. 

Dr. Gumersindo Sayago, Argentina 
Dr. Herbert C. Schenck, Ga. 

Dr. John A. Sevier, Colo. 

Dr. A. C. Shipp, Ark. 

Dr. John H. S^vlem, Ohio 
Dr. R. Soules-Baldo, Venezuela 
Dr. Henry C. Sweany, HI. 

Dr, Charles F. Taylor, Kan, 

Dr. Frank I. Terrill, Mont. 

Dr. Raul F. Vaccarezza, Argentina 
Dr. W. L. Wallbank, N. D. 

Dr. David H. Waterman, Tenn. 

Dr. George J. Wherrett, Canada 
Dr. Ub’aldo E. Zambarano, R. I. 
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The Council of the American Trudeau Society aimounces uuth deep regret the 
death of eighteen of the Society’s members during the year 1945-1946: 

"^nitaly J. Alexandrov, hl.D., Rutland, Masssachusetts 
Osbourne 0. Asliworth, M.D., Richmond, "^^ginia 
F. Herbert Bartlett, M.D., Muskegon, hlichigan 
Walter Baumgarten, M.D., St. Louis, hlissouri 
William Frederick Bennett, M.D., Verona, New Jersej’' 

Bascomb Lanier Chipley, M.D., Chillicothe, Ohio 

Benita C. Davenport, M.D., Middleboro, Massachusetts 

Charles J. Dietrich, M.D., Reading, Pennsjdvania 

Louis Hamman, M.D., Baltimore, Marjdand 

Fred H. Heise, M.D., Saranac Lake, New York 

Clarence L. Hj’^de, M.D., East Akron, Ohio 

John Dee Jackson, M.D., Kerrville, Te.\'as 

Ralph C. Matson, M.D,, Portland, Oregon 

John D. McLean, M.D., Philadelphia, Pennsylvania 

Charles W. hlills, M.D., Tucson, Arizona 

PhiUp H. Pierson, M.D., San Francisco, California 

Herman H. Schultz, M.D., Ingleside, Nebraska 

B, A. Shepard, M.D., Oshtemo, Michigan 
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Report of the 1946 Annual Meeting of the California Trudeau Society 

The California Trudeau Society had its annual meeting in joint session with the 
California Tuberculosis and Health Association, in San Francisco, April 22, 23 
and 24, 1946. 

The Society has 208 active members at this date. Officers elected for the com- 
ing year are: 

President, Bruce Steel, M.D., Santa Barbara 
President-Elect, Cabot Brown, M.D., San Francisco 
Vice-President, Jane SMUen, M.D., San Fernando 
Secretary-Treasurer, C. Gerald Scarborough, M.D., San Jose 

The first meeting was in joint session with the Administrative Section of the 
California Tuberculosis and Health Association. William P. Shepard, M.D., 
the President-Elect of the National Tuberculosis Association, presided. Wilson 
L. Halverson, M.D., Director, California State Department of Health, discussed 
Facts for Actim. He summarized the Emerson report as it applies to California. 
It showed that our ageing population is a real public health problem and discussed 
the relation of heart disease, cancer control, accident prevention with regard to 
the public health program of California. He concluded with the statement that 
we should lay plans on all health fronts while attacking the pressing problem of 
the moment, 

Louis I. Dublin, Ph.D., of New York, discussed The Fviure R6le of Voluntary 
Agencies. He compared the present situation with that at the time when he dis- 
cussed a paper on a similar topic in 1923 before tlie annual meeting of the Na- 
tional Tuberculosis Association in San Francisco. He pointed out that six 
States now have a tuberculosis mortality rate of less than 20 per 100,000, and 
that we should consider, at this time, trends in tuberculosis and the future use of 
Christmas Seal Sale funds. The Association should be ready to take a broad 
view of the place of the Tuberculosis Association in the public health program as 
a whole. In the past, the tuberculosis campaign has frequently had to make ad- 
justments of programs to the progress of conditions. The official Public Health 
Agencies have taken over and expanded a good deal of the tuberculosis program 
from the public health standpoint, in accordance with plans sponsored by the 
National Tuberculosis Association. We now have Federal and State Depart- 
ments devoted entirelj'" to tuberculosis. They have taken over many of the 
functions of the voluntarj’^ agencies. He compared San Antonio, Texas with 
S5TncuBe, New York, and stated that in 1945 San Antonio had a tuberculosis 
death rate of 100, needed clinics, beds, contact examinations. Tliese were fun- 
damental needs which had not been met. He also pointed out thej' had a ver}’’ 
low Seal Sale per capita. SjTacusc, New York, on the other hand, %vith a tuber- 
culosis deatli rate of 30, besides having an adequate tuberculosis program, had 
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embarked into heart diseases, child-care, cancer and a broad public health pro- 
gram, and this area had a high Seal Sale per capita. The local Tuberculosis 
Associations should adapt their programs to the local needs. He stated that the 
Tuberculosis Association is not a professional medical society, but that these are 
public institutions and their policies should be dictated b5'' the public. He ad- 
vocated a restudy of the relations of the National Tuberculosis Association to 
other health agencies and to the National Health Council. Some of the further 
work of the Tuberculosis Association must be broadly based. We vill get more 
and more money and have less to do, so the program that develops must be 
realistic. 

H. Corwin Hinshaw, hi. D., Associate Professor of hledicine at the Mayo 
Foundation, Rochester, Minnesota, discussed The Medical Fntxirc of Txiberculosis 
Control. He felt that the r 61 e of the general practitioner is important in tuber- 
culosis control. It is the function of the physician to see that the personal prob- 
lems of the indmdual patient are solved. Diagnosis is his particular sphere and 
this applies to tuberculosis as well as other diseases. Surveys are necessary and 
important and are useful also as pointers to find open cases, and these should 
include the follow-up of IcnowTi contacts. An exclusion test for tuberculosis 
should be generally performed by evei^'' phj’’sician, either tuberculin tests followed 
by X-ray exammation of the reactors or, perhaps better 5’-et, the routine X-rajdng 
of all patients regardless of complaints. Tlie general practitioner should use 
these procedures as he has learned to use urine tests, the Wassermann reaction 
and the routine determination of blood pressure. X-ray films of the chest are 
becoming routine in preoperative patients and in all prenatal examinations. 
X-ray examination of the chest frequently does not jdeld a specific diagnosis but 
is certainly the first, and ma}’' be the most important step, in obtaining one. 
Routine chest X-ray films on all hospital admissions are becoming more mdety 
used and this procedure protects the hospital emploj’-ees as well as other patients 
from contagion. It is probable that in the future accredited hospitals will be 
expected to take routine chest roentgenograms of all patients. 

The teaching of tuberculosis could be improved in man)'" medical schools, and 
here special emphasis should be given to the chest X-ray e.xamination as a method 
of physical diagnosis. The treatment of active tuberculosis should be done b3’- a 
specialist and not by the general practitioner, hlany patients, however, after 
sanatorium care must of necessitj'’ return to the general practitioner who must be 
better informed as to proper care of latent tuberculosis. Thoracic surger}’’ has 
become the most important therapeutic procedure in tuberculosis and there is an 
inadequate supplj’’ of well tramed thoracic surgeons. In some locations sana- 
torium beds are kept filled for unduly long periods of time Mth patients whose 
sanatorium care could be shortened if surgery were available to them. 

More research is needed in tuberculosis. This should have priorit}’’ in funds. 
Research ma5'' often give negative results, but these are not to be minimized. 
One should not confuse discovery with research, as discover}’’ may be only a for- 
tunate accident. Chemotherapy has vast possibilities but has been very in- 
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completely studied. If it inll only cut down the time required to render a pa- 
tient's sputum negative, we could greatly increase the use of our present bed 
capacity. Tlicre is no chemotherapeutic remedy on the horizon that will ac- 
complish tlie man’cls for tuberculosis wliich parallel tlie accomplishments of 
penicillin in pneumonia. With particular rcgjird to streptomycin, these facts 
are known: 

1. Tubercle bacilli cannot grow in the presence of this antibiotic. 

2. Infected animals have their life prolonged perhaps indefinitely (guinea pigs and mice) . 

3. Tubercles ate profoundly modified and m.ay be eradicated in experimental animals. 

4. It can be given to patients for prolonged periods with reasonable safety. 

5. Patients have frequently improved under this therapy but the clinical possibilities 
and limitations of the drug are not fully explored. 

6. It is not a rapidly curative drug; it does not MU tubercle baciUi but does inhibit their 
groniih. 

7. If the treatment with streptomycin is interrupted, tuberculosis sometimes recurs. 

Doctor Hinshaw closed by saying that we do have a tuberculosis problem. 
We have the weapons, but they must be employed on a much greater scale if we 
are to control this disease. Research can improve these weapons. Tuberculosis 
complicates so many other diseases, that the general physician, in average prac- 
tice, cannot afford to neglect X-raying tlie chest of all patients regardless of 
complaints. 


On Wednesday, April 24, the meeting continued with the general topic of 
Bvaluaiwn of Therapy and Control Measures in Tuleretdosis, C. Gerald Scar- 
borough, M.D., Chairman. 

At this time, Doctor Hinshaw discussed the evaluation of chemotherapy in 
tuberculosis. He showed how the experimental work with promin permitted the 
development of a method of evaluation of chemotherapeutic agents. Animals 
were infected with tubercle bacilli and several weeks later these infected animals 
were examined by laparotomy, biopsies being taken particularly from the liver 
before treatment was started. Thus, one had an opportunity to compare the 
appearance of lesions in the same animal before and after treatment. The life 
of guinea pigs was greatly prolonged by the use of promin and, in one experiment 
cited, 87 per cent survived 220 days under treatment, whereas 100 per cent of the 
controls were dead by that time. Proved lesions of the liver have been known 
to disappear. Many similar compounds of the sulfone series of drugs have been 
studied but none were found to be superior to promin. 

Turning to antibiotics, he stated that a number of substances of micro- 
bial origin have been tried in tuberculosis since 1883. The most promising anti- 
biotic is streptomycin. In one experiment 49 guinea pigs were infected with 
tuberculosis and, seven weeks later, treatment was started. After five and one- 
bah months of treatment there was very little evidence of tuberculosis in these 
*^als. In this experiment, 9 of the treated guinea pigs did not react to tuber- 
. culm after treatment, although they had previously reacted . Emulsions of their 
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spleens did not cause tuberculosis on animal injections. In comparing various 
drugs, the sulfonamides have slight effect in vitro and are but weakly effective 
in vivo. Penicillin is ineffective against tubercle bacilli; prorain, diasone, etc. 
arc effective against tuberculosis in guinea pigs, but are poorly tolerated by 
humans. Streptomycin is well tolerated b}’’ humans. From observations on 63 
patients with tuberculosis treated vath streptomycin, it was concluded that there 
was consistent improvement and that no lesions progressed during treatment, but 
occasionally there was prompt return of the lesions after treatment was stopped. 

Streptomycin does not penetrate into the brain substance and some patients 
vdth miliar}’’ tuberculosis developed a peculiar type of tuberculous involvement 
of the brain substance when the disease was inhibited elsewhere after treatment 
mth streptomycin. On pathological stud}', an anatomical picture was presented 
Avhich had not been pre’vdousl}’’ seen. 

After a few montlis of streptom3’’cin treatment an acquired resistance of or- 
ganisms to streptomj'’cin has been obseia'ed. The clinical significance of tliis is 
not yet Icnomi. The toxicity of streptomycin is greater than that of penicillin 
but less than that of the sulfonamides. The vestibular branch of the eighth neive 
or its end organ is definitel}’’ affected in some patients. At the present time strep- 
tomycin is allocated b}’’ the National Research Council, and its availability is 
very limited. The next step recommended in this program, when production 
permits, is the establishment of several parallel clinical research projects. 

Benjamin L. Freelander, hl.D., reported on Chemotherapeutic Research. This 
investigative work is being carried on in San Francisco under the joint auspices 
of the National Tuberculosis Association, the California Tuberculosis and Health 
Association, the San Francisco Tuberculosis Association and the Columbia Foun- 
dation. 

In the search for new chemotherapetuc agents one does not proceed entirely 
by the empiricial method, in which all types of chemicals are tested. There are 
many factors in the evaluation of new chemicals which determine in advance 
whether a compound is worthy of further investigation. These include the 
following: 


1. Toxicity: Highly toxic substances and protoplasmic poisons are ruled out. 

2. Absorption: Insoluble compounds are unlikel}’’ to be absorbed; the compound must 
be soluble in either water or lipids. 

3. Transport: After absorption the chemical must be carried by the blood and remain 
relatively unchanged until it reaches the focus of infection. A large number of 
compounds are changed or destroyed as they pass tlirough the liver. 

4. CcU penetration: The penetration of the bacterial cell by a compound may depend 
upon: 

(а) The hydrogen ion concentration of the cell and the surrounding medium. 

(б) The degree of ionization of the compound. 

(c) The water-lipid solubility ratio. The cell surface of the tubercle bacillus is 
liighly resistant to inorganic acids, as well as to compounds, in general, in a 
liiglily ionized state. On the other hand, there is reason to believe that the 
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intracellular slisceptible enzyme system is more affected by compounds in 
the ionized state. It is asking much of a new therapeutic agent, to have it 
remain un-ionized until it passes the cell surface, and then have it become 
ionized. 

There are three further rigorous screening tests, which a new therapeutic agent 
must pass in order to be effective. They are as follows: 

1. High bacteriostatic effect in vitro, in the presence of serum. 

2. The concentration of the compound which is bacteriostatic should be less than the 
concentration which injures leucocytes. 

3. The chronic toxicity of the compound in animals must not be too high. Of the 
thousands of surface germicides, which have been reported, there are not ten which 
are less toxic to the host than to the parasite. Florey has postulated that the 
beneficial effects of penicillin depend on the simultaneous action of the leucocytes 
and other defense mechanisms, which deal with the bacteria, while multiplication is 
held in check by the penicillin. In the therapeutic evaluation of new chemicals, 
there is a prevalent illogical tendency to push the dosage to tolerance, without con- 
sideration of the toxic effects of these drugs on other defense mechanisms. 

We have synthesized various new derivatives of diphenylsulfones, sulfoxides 
and sulfides; and have tested their effects in vitro and in vivo. 

Sulfones: 2,4'-diaiainodiphenyIsulfone; 2,2'-diarainodiphenylsulfone; 4- 
benzylidineamino 4'-amdnodiphenylsulfone; 4-nitro 4'-acetylaminodiphenylsul- 
fone ; 4-iodo4'-aininodiphenylsulf one. 

Sulfoxides: 4 ,4'-diamincdiphenyl sulfoxide; 4,4'-diacetylaminodiphenyl sul- 
foxide; 4-nitro 4'-ammodiphenyl sulfoxide; 4-iodo 4'-aniinodiphenyl sulfoxide. 

Sulfides: 4 chloro 4'-ammodiphenyl sulfide (also acetylated) ; 4-iodo 4'-ainino- 
diphenyl sulfide. 

The 2,2' and the 2,4'-diaminodiphenylsulfones were less bacteriostatic than 
the corresponding 4,4' derivative. The diaminodiphenyl sulfoxides show ap- 
proximately the same inhibitory effects in vitro and in vivo, as the corresponding 
sulfones. The 4-benzylidmeamino 4-aminodiephnylsulfone shows the same 
therapeutic effect in animals as the parent compound; it probably hydrolyzes to 
diaminodiphenylsulfone in the body. The halogenated sulfides inhibited the 
growth of tubercle bacilli in vitro in very high dilution (1:800,000); however, 
were highly toxic and showed no therapeutic effect in vivo. The sulfoxides, 
bke the sulfones, were antagonized by p-amino benzoic acid; the halogenated 
derivatives "were not. 


Robert J. Anderson, M.D., Chief of the Bureau of Tuberculosis, State Depart- 
ment of Health of California, discussed The Evaluation of Control Measures in 
Tuhcrculosis. He cautioned against the use of mortality rates alone as an index 
of effectiveness of our tuberculosis program, citing areas of no tuberculosis pro- 
gram nith low mortality and areas of good tuberculosis programs with high mor- 
tality. Housing and the standard of Ii\dng must be considered as having some 
inverse relationship to the extent of tuberculosis. With regard to case-finding 
tuberculin tests are useful when the rate of infection in the population is low. 
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In younger age groups, it can be used as a pointer to the index case. With mass 
X-ray studies, it is theoreticall}’’ possible to X-ray yearly all the population in 'the 
United States. Case-finding by this method does not mean diagnosis. There is 
not a very significant difference, at the present time, between various types of 
minature films in picldng out those cases necessaiy for further study. Wliat we 
are really looldng for here are those cases that have positive sputum and those 
lesions that can be effectively treated. X-raying older age groups on routine 
hospital admissions is particularlj’- important. A special X-ray set-up was not 
economical in hospitals with less than 75 admissions per day. If there were 25 
admissions a day, it would be just as well to use the present X-ray facilities using 
large films. The cost in the long run would not be much different. One should 
also have good clinic sendee. The clinics would sen^e the known contacts and 
the patients vdth s 3 '’mptoms, wliile surve 3 's in general would find the index cases. 
Thirteen per cent of cases in California last 3 'ear were not reported before death. 
A few counties, mostl 3 ’’ smaller ones, had no cases reported before deatli. In 
four counties there was excellent reporting. Kern, Orange, Sacramento and 
San Francisco had 5 per cent of tuberculosis deaths not pre\dously reported. 
There should be close coordination between the hospital and the Healtli Depart- 
ment. 

The Public Health Nurse must choose which cases to follow to make her work 
effective. The standard of one nurse to ever 3 ’- 5,000 population is seldom met. 
She should, therefore, pick out those cases who first have positive sputa; second, 
the recent sanatorium discharges ; and, third, newly diagnosed cases. Rehabilita- 
tion is an important tuberculosis control measure. 

Louis D. Martin, of Los Angeles, reported on Heart Findings in Mass Surveys. 
He stated tliat while X-rays are much more effective in finding tuberculosis than 
the stethoscope, this is not true of heart lesions. However, heart lesions of cer- 
tain kinds can be found upon all types of X-ray films of the chest. Changes in 
technique of taking chest films affect the heart findings. In a study of 63,398 
miniature films taken in Los Angeles in industry, over the past three years, 2.7 
per cent showed tuberculosis and 2.0 per cent showed heart abnormalities. 
These v/ere not checked clinically for their heart lesions as a routine matter. In 
another study of 8,000 miniature chest films, 414 had abnormalities of the heart 
or lungs and 151 of these showed heart lesions; 77 per cent of these were reex- 
amined. There was 75 per cent clinical confirmation of the heart X-ray diagno- 
sis, one-half of these cases being newly discovered. This group, of course, is not 
representative of all the adult population, as they were aU workers. 

Gross abnormalities of the size and shape of the cardiac shadow is easily recog- 
nized. Lesser changes require measurement. An attempt was made to find a 
factor that could be applied to miniature films to use in detecting cardiac abnor- 
mahties. These were divided into those showing small enlargement, average, 
slight, moderate and gross. One hundred and ten very carefully worked-up 
cases were studied using standard film at 72 inches, 4 x 5" at 43", and orthodia- 
grams. These films were all taken on moderate inspiration. Forty-three were 
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repeated on expiration and showed a marked variation of 27 per cent difference 
between mspiration and exphation; 5 per cent of the cases could not be measured 
accurately due to motion or pericardial fat. Large films, however, present the 
same difficulty . A 3 .7 conversion factor was found . If the 4x5" measurements 
were multiplied by this, the variation should not exceed 10 per cent over the 
Ungerleider standard. The ratio of the cardiac diameter to the chest diameter 
showed less than 2 per cent difference in the various methods outlined above, 
in 75 per cent of the patients. The difference in the rest was less than 5 per cent 
variation by these three different methods. The method, therefore, was 93 per 
cent accurate in determining cardiac enlargement. If this is used in routine sur- 
veys the patients weight and chest measurement must be added to the survey 
Applying these standards, of course, would greatly delay film reading, as careful 
measurements must be done. He concluded that this study shows that small 
films are as reliable as anj'- other method of-determining heart size, when the 
above factors are taken into consideration. 

Charles E. Smith, M.D., Professor of Public Health and Preventive Medicine, 
Stanford University Medical School, San Francisco, gave a Progress Report of 
Coccidioidomycosis Research. There were established, in California and the 
Southwest, Service Camps with large groups of men. Their presence required 
the critical reSvaluation of the facts in this disease. In general, the previously 
knonm facts have been substantiated. In one study it was found: 


Total number ot infections 1 , 163 

Diagnosed cases 23 .’2 per cent 

Missed and subclinical cases 16.8 per cent 

Inapparent infections 60.0 per cent 


Of the diagnosed cases, 18.2 — showed eiythema nodosum or multiforma, and 
4.2 per cent, of all the cases. 

In white patients, there were 1,061 males (4 per cent) who showed erytliema 
nodosum and 28 females (25 per cent) who showed erythema nodosum. There 
was a marked racial difference in the distribution of disseminated coccidioidomy- 
cosis in males. There were 11 such cases in Negroes, or 2.5 per cent of the in- 
fected ones: whereas, there was only one case in tlie whites, or 0.25 per cent of the 
infected ones. 

Seasonal rainfall markedly affects the infection rate, showing it is air-borne and 
dust-borne, a characteristic of tlie disease. This cycle repeats itself yearly; dust 
control, therefore, in these camps is very essential to prevent infection in the dn’- 
Reason. Africa, Australia and the Near East seem to be free of the disease, ft 
IS present in West Texas. In Central Arizona there is 00 per cent infection; in 
Phoenix and Tucson, less. In California, the Soutliem San Joaquin Valley is an 
Jirca of high infection; further North infection decreases. There is an infected 
area along the Southern Coast of Califomia around Riverside and Banning, and m 
boutlicrn Utah, and Southern Nevada. Particular caution is necessary to pre- 
vent laboratorj’- infections. The culturing of the organisms is verj' hazardous as 
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they diy. By such exposure extremely severe infections are caused. The cocci- 
dioidin skin test is vei^’’ valuable but not as easy to interpret as the tuberculin 
test. It is important that new sjoinges and needles be used and that the injec- 
tions be intracutaneous. Sensitivity to coccidioidin may be slowb’^ lost. In a 
1 ; 100 dilution the coccidioidin remains potent for at least one j'ear in a refrigera- 
tor, if kept uncontaminated. If undiluted, it remains fully potent for at least 
seven years. Streptomycin has no effect upon coccidioides infection. 

Ricliard C. Smith, M.D., Director of the Laboratoiy’’, Barlow Sanatorium, 
Los Angeles, presented a study on Air-borne Infections in Ttiberculosis, in collab- 
oration with John H. Urabec and J. Lloyd Mason. In discussing droplet in- 
fections, it is shown that these droplets can contain tubercle bacilli but most of 
them are not fine enough to penetrate into the lungs. Dust from bed-making and 
sweeping may carrj’- tubercle bacilli and is capable of reaching the pulmonarj' 
alveoli. The work of Wells and Wells, in 1936, was remewed showing that drop- 
lets can evaporate giNung dry nuclei containing bacteria that are readily breathed 
into the lungs. Some die in an hour or so, but tubercle bacilli may sur\dve a 
much longer period. At Barlow Sanatorium, no tubercle bacilli were found in the 
sweepings from the floor, bed-side furniture and books. Unfiltered north light 
kills tubercle bacilli in a few hours. Petri dishes in tuberculosis patients’ rooms 
showed 87 per cent infection after a week, according to Pressman. Bogen, using 
a similar procedure, found only 5 per cent of such Petri dishes positive, and tliese 
only in the Admitting Room and the Labo^ato^J^ At Barlow it was rare to get 
tubercle bacilli directly from the air. There have been many studies in air-borne 
infections, other than tuberculosis, in recent years. The effects of air-condition- 
ing, ultra-violet, oiling floors and bed clothes, gb’^col vapor, and the effect of ven- 
tilation alone were discussed. 

Using the Pressman method for collecting the settling dust, at Barlow Sana- 
torium they did 26 tests using 97 Petri dishes — 7 in the laboratory and animal 
house and 19 in hospital rooms. They were all negative for tubercle bacilli. 
Several other acid-fast bacteria were found, however. 

The same type of tests was done in the tuberculosis wards of a large general 
hospital: 


Total tests 

Dishes set out 

Wards tested 22 

Patients in rooms 239 

Positive results ^ 

Air filtration tests (Barlow Sanatorium) were carried out as follows: 

Rooms tested ~ 

Hours of run of the air test apparatus, average 1^ 

Cubic feet of air per test 723 

All vrere negative by anitnal inoculation and culture. 


At Barlow Sanatorium a series of tests were done by atomizer — ^bubbler tech- 
nique: 



AinSRICAN TRTOEATJ SOCIETY 


607 


Rooms tested 5 

Average hours per run 6 

Cubic feet of air per test 53 


All were negative on culture and animal inoculation. 

We do not yet understand exactly how tuberculosis is transmitted. The find- 
ings for other air-bome diseases indicaiie that a large share of infection in tubercu- 
losis occurs via the air. We need better methods of isolating tubercle bacilli 
from the air to prove or disprove this. 

Sidney Raffel, M.D., Associate Professor of Bacteriology, Stanford University 
School of Medicine, Palo Alto, discussed Immunity Research, which he had been 
canying on for several years -with the aid of grants from the Committee on Medi- 
cal Research of the Cahfomia Tuberculosis Association and the National Tuber- 
culosis Association. He felt that a major goal was to correlate the clinical and 
pathological findings mth the constituent parts of the organism, not only in 
tuberculosis but in many other diseases. Many of the major fractions of the 
human tubercle bacillus have been studied, such as the proteins, the carbohy- 
drates, the phosphatides and the waxes. 

In laboratory animals, it has been possible to reproduce hypersensitivity, anti- 
bodies and tissue reactivity to isolated substances of the bacillus, but acquired 
unmunity has not, to this date, been reproduced with a chemically separated 
antigen. An attempt is being made to derive complexes to reproduce this reac- 
tion. A study was made of what happened to animals which were desensitized 
completely to tuberculin. It was concluded that their immunity remained in- 
tact, though use of Old Tuberculin in large doses for this purpose was deleterious 
in general for these animals. Using the pure unheated protein from the tubercle 
bacillus, the same results were obtained but the animals were in much better 
general condition. 

Fourteen cases of Boeck’s sarcoidosis were studied for their humoral response. 
These did not show the antibody distribution seen in cases of tuberculosis, in 
which 90 per cent revealed a characteristic pattern. The distribution of antibody 
m this series of sarcoidosis was fike that in the general population. This study is 
being contmued, but it adds indirect evidence for the fact that there is no relation 
between tuberculosis and sarcoidosis. 

On the afternoon of the 24th, a Symposium on the Evaluation of Surgical Pro- 
<xdures was held, under the Chairmanship of Joseph L. Robinson, M. D., of Los 
Angeles. 

The first presentation was by Jerome R. Head, M.D., of Chicago on Evaluation 
e/ Surgical Procedures. Doctor Head presented a summary of present-day con- 
cepts of the usefulness of various types of surgical collapse in pulmonary tuber- 
culosis. He felt that his impressions were formed not through statistics alone, 

^t by clinical experience vuth a large number of patients. He felt that collapse 
^as almost specific treatment for tuberculosis and that vith adequate collapse 
®ost patients will get wmll. Strict bed-rest is the basic treatment and may at 

imes be the only treatment necessary. Small doses of X-ray for obviously en- 
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larged mediastinal liTnpli nodes are used. Early lesions in adults are now found 
that are primatj’^ infections with glandular enlargement. Earlj' phrenic inter- 
ruption in unilateral cases, especially with ca-vities near the hilum, may be helpfvL 
Phrenic interruption in lower lobe involvement may not help. He uses a period 
of initial bed-rest of four to live montlis before starting pneumothorax. He be- 
lieves that in the long run this may save lime and result in early working effi- 
cienc3^ He uses a phrenic operation often when ree.xpanding a lung following 
pneumothorax. Patients with bronchial stenosis should be immediately col- 
lapsed or that portion of the lung removed. He advocates earlj' thoracoplasty 
for acute cavities, even if the patient is verj' toxemic, if other measures are not 
promptly effective. There was much to be said in favor of thoracoplastj' against 
pneumothorax, but in general he uses thoracoplast}' onl3’ when pneumothorax 
has failed or is not adnsable. He admsed carij’’ collapse and earl}' return to 
work. 

Internal pneumonolysis was used onl}* for suspended ca\dties or persistentl}’’ 
positive sputum. Results of stomach content examination are too delicate a test 
for clinical tuberculosis regarding the effectiveness of treatment. Sometimes a 
small apicol}'sis is valuable, but a large one should be condenmed because too 
much effective lung tissue is sacrificed. Usually six or seven ribs were removed in 
thoracoplasty and the tip of the scapula was transplanted into an extrapleural 
pocket instead of resecting it. Large apical ca\’ities arc always difficult to col- 
lapse and an occasional paraffin pack is used. Occasionally the hlonaldi tech- 
nique followed by a thoracoplasty is effective m difficult tj’pes of cases where 
other methods are not applicable. 

With regard to bilateral pulmonai}' tuberculosis, one must clearly differentiate 
whether these are bronchogenic and therefore acute problems, or hematogenous 
and therefore slow' and chronic. Tire latter have many extrapulmonarj' 
complications. Witli a bronchogenic spread, a long period of initial bed-rest is 
recommended and late collapse, if possible. With the hematogenous t}'pe, tuber- 
cle bacilli are hai-d to demonstrate. Many times these are called "inactive” on 
insufficient evidence. They show' slow' spread with few’ s^rptoras over a period 
of many years (ten to fifteen years). They are resistant to treatment, but they 
can be arrested by pulmonar}' collapse. One may liave to use bilateral thoraco- 
plasty or extrapleural pneumothorax may be indicated. 'IWth extrapleural 
pneumothorax one should give a little more collapse than is necessaiy and then 
allow it to retract to fit the size of the lesion, converting the e.xtrapleural pneu- 
mothorax to oleothorax at a later date. The collapse in these cases should be 
toward the mediastinum and not down from the ape.x. 

One may do a paraffin, pack occasionally before domg a thoracoplasty in apical 
cavities witli hard apical lesions. JMany of these develop complications but the 
complications are rarely fatal. They are bothersome but can usually be con- 
trolled. Paraffin pack is the method of choice in the older group of patients. 
Bronchial tuberculosis was discussed w'ith reference to lung resection. This to-pe 
of lesion produces early and extensive spread. Patients showing ulcerative 
tracheo-bronchial lesions only, can be more readily controlled by treating the 
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lung lesion itself. Bronchial disease with stenosis, tuberculoma, basal cavities, 
maj’’ be suitable for lobectomy. It is still open to question whether this is a 
better method than slower types of collapse. Doctor Head concluded that each 
procedure had its ovm use, and when cases were properly selected, each procedure 
may contribute something to curing these patients. 

TFor Surgery of the Chest was discussed by Paul C. Samson, M.D., of Oakland, 
Chief of Thoracic Surgery of Alameda County Institutions. He was interested, 
particularly, in its practical application to civilian problems. He saw 1,000 chest 
wounds and reviewed 4,500 records. Ten per cent of the causualties had some 
type of chest wound, two-thirds of these penetrating. 

World War I had a 50 per cent fataUty in patients with penetrating 
wounds that reached the hospitals. Of the present group studied, there were 
1,700 penetrating wounds of the chest with a 9.9 per cent fatality. Those where 
the primary chest wound was the most important wound gave 4.3 per cent 
fatality. Thoraco-abdominal wounds are serious complications. Anesthesia, 
chemotherapy, better technique, the increased use of blood and the treatment of 
shock contributed toward this remarkable improvement. Patients who are in 
marked shock should be left alone as far as the wound is concerned and, as far as 
possible, the shock should be controlled. This may delay surgery up to forty- 
eight hours. Not too much fluid should be given and not too rapidly. Blood 
and plasma were used extensively but not too much crystaloid solution. Blood 
should be given to replace only the blood loss. 

It was important to control thoracic pain. This was done by intercostal 
nerve block. These chests should not be immobilized with adhesive. Regional 
block at the angle of the ribs allows the cough reflex to function and results very 
quickly in coinplete relief. It is useful in fractured ribs, pleurisy, herpes, and 
lasts about twenty-four hours. 

The “wet lung syndrome” was discussed. It results from hemorrhage of the 
lung, causing edema, fluid in the alveoli and smaller bronchi, wheezing, ineffective 
cough and respiratory decompensation. The treatment was to maintain an ade- 
quate airway and get the bronchi clear by controlling pain with nerve block to 
allow coughing and by mechanical suction by bronchoscopy or catheter aspira- 
tion. 

The latter was used extensively, using a 16-gauge catheter, no anesthesia and 
electric suction. The catheter should be passed through the nostril with the head 
forward and the tongue pulled out; as it enters the trachea, the patient coughs 
severely. Suction is applied from three to five seconds after the catheter is in 
place. The catheter goes easily into the right bronchus. When the head is 
turned to the right, it can be gotten into the left bronchus. This type of suction 
is very effective and can be repeated hourly, if necessary. 

There were 60 cases of cardiac lesions, 30 per cent showing contusion of the 
heart muscle. Surgery in these patients should be delayed for at least twenty- 
four hours. Transpleural exposure of the heart was found most satisfactory, 
extrapleural approach not being practical. 
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Cardiotomy for the removal of missiles is a practical procedure. With pressure 
pneumothorax-, in emergency a needle or a needle plus a tube and a water trap 
may be used. This is not suitable for transportation. Instead a catheter is 
used, 20 or 22 gauge. The caliber of the catheter should be larger than the tear 
in the lung. The use of a finger cot \vith a slit over the end for transportation is 
especiallj’’ useful in spontaneous pneumothorax. 

In hemothorax air replacement was found to be bad. Early and frequent as- 
pirations did not increase bleeding. Where extensive clotting occurs (as it did 
in 10 per cent of the cases) infection is favored. Frequent aspirations are recom- 
mended, if they are possible. A decortication operation is very effective if done 
early (after a few weeks). The lung expands well and the function will be ap- 
proximately normal. The X-ray shadow in these cases usually is not due to a 
thickened pleura but to a hca\y organized membrane that can be peeled off 
leaving normal pleura. The fatalitj' from this procedure is about 1 per cent. 

Two papers were presented on the current status of formerly popular 
procedures. Ambrose Churchill, M.D., of Los Angeles discussed Extrapleural 
Pneumothorax. A group of 25 patients operated in 1937 and 1938 showed: 50 
per cent cured; 30 per cent dead; 20 per cent still active; 4 were still getting air; 
9 have oleothorax; 1 has had a thoracoplasty; in 11 the pocket is obliterated. 
Half of these patients are working a full day. 

Alarcon’s figures from Mexico show similar results. This procedure still has a 
definite place in a few selected cases. 

Lyman Brewer, M.D., of Los Angeles, discussed Wax Plomhage. He feitthat 
improvement in thoracoplast}’’ technique has greatly reduced the necessity for 
plombage. Some of the former indications have been replaced b}' extrapleural 
pneumothorax. His group has done no piimary plombages recentb', but to close' 
the ca\’ity following an unsuccessful thoracoplasty this method has a definite 
place. 


Harold Guyon Trimble 
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Postgraduate Course in Thoracic Diseases 
University of Wisconsin Medical School, Madison, Wisconsin 

March 3 to 8, 1947 

Committee on Postgraduate Medical Education 

Howard W. Bosworth, M.D., Chairman 
Herman E. Hilicboe, M.D., Co-Chairman 
John D. Steele, M.D., Secretary 
Tlieodorc L. Badger, M.D. Paul P. McCain, M.D. 

John B. Barnwell, M.D. Harold G. Trimble, M.D. 
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Esmond R. Long, M.D. George J. YTierrett,[M.D. 

Julius L. Wilson, M.D. 

Regional Subcom}7iiilcc for Ohio, Indiana, Michigan, Illinois, 
Wisconsin, Missouri, loica, and Minnesota 

John D. Steele, M.D., Chairman 
John H. Skavlcm, M.D., Co-Chairman 
Robert G. Bloch, M.D. Frank L. Jennings, M.D. 

Harold M. Coon, IM.D. Herbert L. Mantz, M.D. 
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H. Corwin Hinshaw, jM.D. Henry C. Sweany, M.D. 

University of Wisconsin Medical School 
Williana S. Middleton, M.D., Dean 

Llewellyn R. Cole, M.D., Coordinator of Graduate Medical Education 

A Postgraduate Course in Thoracic Diseases sponsored by the American 
Trudeau Society in cooperation wth the University of Wisconsin Medical School 
will be given March 3 to 8, 1947, at Madison, Wisconsin. (Printed copies of the 
program for prospective students ■will be obtainable from the American Trudeau 
Society, Cameron St. C. Guild, hl.D., Executive Secretary, 1790 Broadway, 
New York 19, New York.) 

This intensive course is made available at minimum cost by the Society, which 
assumes full responsibility for promotion, advertising and registration. 

Registratmi: Maximal registration — ^30. This course is intended primaril 3 ’- 
for phj'sicians residing in the folio-wing states: Ohio, Indiana, Michigan, Illinois, 
Wisconsin, Missouri, lo-wa and Minnesota, although applicants from other areas 
■will be given due consideration. 

Applicants should -write to Cameron St. C. Guild, M.D., Executive Secretary, 
American Trudeau Societ 3 ’-, 1790 Broadwa 3 '-, New York 19, New York, request- 
tion blanks. Notification of acceptance will be made by February first. 

Fee for course: Fifty dollars. Checks should be made payable to The American 
Trudeau Society. 

Gil 
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Director of Research 
October 21, 1946 


Appointment of Dr. Esmond R. Long, Director of The Henry Phipps Institute 
for the Study, Treatment and Prevention of Tuberculosis, Philadelphia, Pennsyl- 
vania, to the post of Director of Research of the National Tuberculosis 
Association was announced to-day by Dr. William P. Shepard, San Francisco, 
President of the N.T.A. 

Doctor Long was chief consultant on tuberculosis in the Office of the Surgeon 
General of the Army from July, 1942 to March, 1946 uith the rank of Colonel. 
During November and December, 1945 he served as acting director of the 
Tuberculosis Service of the Veterans Administration. He continues to serve as 
tuberculosis consultant to the Army and Veterans Administration. He is also a 
tuberculosis consultant to the U. S. Public Health Ser\ice. He was president 
of the N.T.A. in 1936-1937 and has been a member of the Committee on Medical 
Research since 1929. 

Originator of “Long’s Medium,” a synthetic medium for the growth of tubercle 
bacilli, Doctor Long received the Trudeau Medal for tuberculosis research in 
1932. He has been engaged for many years in studies on the nutrition of the 
tubercle bacillus and the chemistry of tuberculin. He is a member of the 
National Academy of Sciences. 
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